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Abstract: This report describes a study examining the effects of Kingston 
Fossil Plant fly ash on geochemistry, water quality, and aquatic biota 
relevant to the Emory River in Tennessee. It focuses on the processes 
specific to the changes in the fly ash chemistry and potential releases as a 
result of a spill that occurred on December 22, 2008 and the subsequent 
dredging operations to remove the fly ash from the Emory River. Fly ash 
from three sites including the original pile, fly ash spilled in the Emory 
River, and dredged fly ash from the sluice channel were evaluated to assess 
the potential for metal releases. Fly ash from the Emory River and sluice 
channel were used to prepare relevant suspensions (e.g., elutriates) to 
represent extreme conditions for the release, dissolution, and metal 
speciation changes that might occur during dredging. Advanced chemical 
assessment techniques were used to quantify the chemical concentrations 
and speciation in this system. Because multiple metals were present, 
biological studies were also conducted to assess the potential for toxic 
effects and uptake in aquatic organisms. Chemistry results from this study 
were compared to measurements from ongoing monitoring at the site. 

 

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. 
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products. 
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Executive Summary  

This report describes a study examining the effects of Kingston Fossil 
Plant fly ash on geochemistry, water quality, and aquatic biota relevant to 
the Emory River in Tennessee. It focuses on the processes specific to the 
changes in the fly ash chemistry and potential releases as a result of a spill 
that occurred on December 22, 2008 and the subsequent dredging 
operations to remove the fly ash from the Emory River. Fly ash from three 
sites including the original pile, fly ash spilled in the Emory River, and 
dredged fly ash from the sluice channel were evaluated to assess the 
potential for metal releases. Fly ash from the Emory River and sluice 
channel were used to prepare relevant suspensions (e.g., elutriates) to 
represent extreme conditions for the release, dissolution, and metal 
speciation changes that might occur during dredging. Advanced chemical 
assessment techniques were used to quantify the chemical concentrations 
and speciation in this system. Because multiple metals were present, 
biological studies were also conducted to assess the potential for toxic 
effects and uptake in aquatic organisms. Chemistry results from this study 
were compared to measurements from ongoing monitoring at the site. The 
following conclusions were made based on the results of the study: 

Chemical characterization of elutriate 

• Fly ash collected from three locations (original source pile, the Emory 
River, and sluice channel) contain elevated concentrations of several 
metals relative to local soils and sediments, including arsenic, 
selenium, and barium.  

• Fly ash has been modified by its residence in the Emory River in the 
following ways: 

o Net carbon and nitrogen profiles changed to represent accumulated 
natural organic matter present in the river. 

o Manganese in the source pile transformed from an oxidized to 
reduced state. Iron species were stable as Fe(III) oxides, and did 
not change. 

o Approximately 30 to 50 % of total selenium transformed from 
selenite (Se(IV)) to more reduced Se species after the ash was 
deposited in the river. Naturally forming organoselenium, present 
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as Se(II), may be among these reduced forms. No evidence of 
selenate was found in the Emory River ash or the sluice channel.  

o Fly ash arsenic remained predominantly as As(V), with evidence of 
some slight shift to reduced arsenic-thiol species. 

• Selenate was only found in the waters collected from the stilling pond. 
Given that selenate was not detected in any of the systems preceding the 
stilling pond, it can be hypothesized that selenium is photo-oxidized due 
to the exposure of surface waters to direct sunlight. More investigations 
are warranted to resolve this mechanism.  

Chemical characterization of fly ash 

• Increased dissolution of several elements (e.g., As, Ba, V, Se) was 
observed over the 10-day effluent elutriate test, while dissolved Mn 
concentrations decreased. Even though system redox remained 
relatively stable, it was demonstrated that fly ash Mn was partially 
oxidized by extensive oxic regime treatment. Iron phases were 
unaffected. The one order of magnitude increase in dissolved organic 
carbon over the effluent elutriate test suggests the experimental 
conditions promoted microbial activity. 

• With the exception of Mn, bulk metal(loid) speciation remained 
relatively constant over the 10-day period. The major exception to this 
observation came from µ-XANES (micro-X-ray near edge structure) 
spectroscopic analysis showing a domain of selenate in Emory River 
elutriate solid after the 10-day air bubbling period, even though 
selenate was not detected in solution. It is unclear whether this domain 
was caused by the elutriate conditions or existed before the 
experiments were performed. However, the results do open up the 
possibility that extensive oxidation of the system can produce selenate. 
Geochemical modeling confirms that the Emory River conditions 
represent a lower boundary where selenate is thermodynamically 
stable in this system, although a relatively minor species relative to 
selenite.  

• Given that both the anoxic and oxic regime (nitrogen- and air-bubbled) 
systems displayed nearly identical behavior, it is hypothesized that the 
trend in the dissolution of metals over the 10-day period was due to the 
extended agitation of the fly ash. The corresponding spike in microbial 
activities supports the view that constantly dispersing the fly ash 
enhances the microbial bioavailability to surface-adsorbed nutrients.  
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Biological characterization 

• No statistically significant adverse effects were observed for larval or 
juvenile fish exposed to the oxic regime elutriates prepared with fly ash 
from the Emory River. Histological analysis of the gills was 
inconclusive, and no effect was found on juvenile mussel survival. 

• Dissolved As, Ba, Cr, Hg, V concentrations in the oxic regime elutriate 
were below the chronic water quality criteria and/or relevant literature 
or screening values. 

o Dissolved concentrations of As, Cr, and Hg were below the criterion 
continuous concentration (CCC). 

o Ba and V concentrations were lower than literature toxicity 
reference values. 

o While the dissolved concentrations of Se measured in the Emory 
River elutriate (5.4 µg/L) and the sluice elutriate (12.7 µg/L) 
exceeded the CCC = 5.0 µg/L for total Se, it is generally understood 
that tissue residues are more predictive of Se toxicity than are water 
concentrations (U.S. Environmental Protection Agency (USEPA) 
2004). 

• In general, concentration of metals in tissues increased in a dose-
dependent manner. However, this increase is likely due to metals 
present in the gut as ingested fly ash, not metals integrated into the 
tissue. 

o Arsenic (As) was near reference values reported in the literature at 
which effects are observed. However, this was a conservative 
assessment because the less toxic arsenate (As(V)) dominated in the 
oxic regime elutriates, but the levels in water were compared to 
screening values derived for the more toxic arsenite (As(III)). 

o There was very little literature data and no screening values to 
compare barium (Ba) concentrations in tissues. 

o Chromium (Cr) was present as Cr(III) and at concentrations near 
the no observable effects residue (NOER) from literature studies. 

o Mercury (Hg) and selenium (Se) concentrations in tissues were 
below relevant screening values. 

o Vanadium (V) exceeded literature-based screening values, but the 
elevated concentrations are likely the result of fly ash in the gut. 
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• In a weight of evidence approach where chemistry, toxicity, and 
bioaccumulation data are integrated, these results suggest little 
potential for toxicity to related fish species given the extreme 
conditions represented by oxidized elutriates in this study. 

• Several areas of uncertainty could be addressed through additional 
data collection including longer-term exposures of fish to suspended or 
bedded fly ash, assessing food web exposure or trophic transfer, and 
evaluation of sensitive species not assessed in this study. 

Comparison to field conditions 

• The elutriate experiments performed in this study used mixing times 
well beyond established elutriate procedures for the purpose of 
assessing potential shifts in metal speciation when fly ash 
contaminants are released to the water environment. The exaggerated 
terminal mixing times (10 days) produced elutriates that overestimate 
total dissolved metal concentrations for the dredge plume and the ash 
settling/stilling pond effluent, compared to those observed by TVA’s 
field monitoring program for the plume and stilling pond.  

• Suspended solids and metal concentrations decline significantly at the 
monitoring station immediately downstream of the dredging 
operation. 

• Dissolved metals account for much of the total metal concentrations 
observed in the pond effluent, plume, and river monitoring stations, 
largely because of the relative low suspended solids concentration. This 
suggests that the small suspended particulate source limits further 
dissolved metal desorption in the water column, but that most of the 
metal constituents present in the water column are mobile and subject 
to downstream transport. 

• Results of the field monitoring program should be closely observed for 
deviations from the trends observed to date. Increased dredge 
production rates may increase contaminant releases at the dredge, as 
well as increase flow rates through the settling ponds, reducing 
retention time and impacting the effectiveness of the settling pond 
system in retaining suspended solids and contaminants. Cumulative 
effects of dredging operations over time may also affect water quality 
through deposits of erodible solids downstream of the dredge and 
solids buildup in the settling ponds.  
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Unit Conversion Factors 

Multiply By To Obtain 

cubic yards 0.7645549 cubic meters 

degrees Fahrenheit (F-32)/1.8 degrees Celsius 

feet 0.3048 meters 

miles (nautical) 1,852 meters 

miles (U.S. statute) 1,609.347 meters 

ounces (mass) 0.02834952 kilograms 

pints (U.S. liquid) 0.473176 liters 

 



ERDC/EL TR-11-9 xvii 

 

Acronyms 

ACR – acute-to-chronic toxicity ratio, used to derive chronic no-effect 
concentrations 

AF – application factor, used to derive chronic no-effect concentrations; 
or, adult fish (when used in identifying exposure regimes) 

APHA – American Public Health Association 

CAMD – the J. Bennett Johnston Sr. Center for Advanced 
Microstructures and Devices in Baton Rouge, LA 

CCC - Criterion Continuous Concentration – chronic water quality 
criterion (WQC) for the protection of aquatic life 

CDF – confined disposal facility – a structure designed to receive 
sediments dredged from a navigation channel and safely contain the 
contaminants 

d – duration, in days, of the toxicity exposure 

DCM – double-crystal monochromator – an optical device that can be 
used in spectrophotometry 

DRET – dredging elutriate test 

EC50 – the median effects concentration – represents a modeled 
concentration that has a biological effect (e.g., growth, reproduction, etc.) 
on 50% of the test subjects 

EET – effluent elutriate test 

EFL – effluent from settling pond (used to identify samples or exposure 
regimes) 

EL – elutriate (used to identify samples or exposure regimes) 
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EMR – Emory River (used to identify samples or exposure regimes) 

ER – effects residue (see ER50) 

ERED – the Environmental Residue Effects Database provided by the 
U.S. Army Corps of Engineers (http://el.erdc.usace.army.mil/ered/) 

ER50 – the median effects residue – represents a modeled tissue residue 
at which 50% of the test subjects show a biological effect (e.g., growth, 
reproduction, etc.) 

ERDC – U.S. Army Engineer Research and Development Center 

FA – fly ash (used to identify samples or exposure regimes) 

GPS – global positioning system 

h – duration, in hours, of the treatment 

HDPE – high-density polyethylene, a type of plastic that is hard and 
opaque 

HPLC – high-performance liquid chromatography – analytical method 
for detecting and quantifying compounds of interest 

ICP-AES – inductively coupled plasma atomic emission spectroscopy – 
analytical method for detecting trace metals 

ICP-MS – inductively coupled plasma mass spectrometry – analytical 
method for detecting and quantifying a range of compounds of interest 

kg – kilogram, a unit of mass equal to one thousand grams 

L – liter, a unit of volume 

LC50 – the lethal median effects concentration – represents a modeled 
concentration that kills 50% of the test subjects 

LF – larval fish (used to identify exposure regimes) 
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LOEC – lowest observable effect concentration – represents the lowest 
concentration at which an adverse biological effect was observed 

LOER– lowest observable effect residue – represents the lowest tissue 
residue at which an adverse biological effect was observed 

LR50 – the lethal median effects residue – represents a modeled tissue 
residue at which 50% of the test subjects die 

MATC – maximum allowable toxicant concentration – a concentration 
assumed not to be toxic. This is usually derived as the geometric mean of 
the NOEC and LOEC and is better suited for application to chronic toxicity 
test data. 

MCL – maximum concentration level – usually applies to drinking water 
standards 

mg – milligram, a unit of mass equal to one thousandth of a gram 

MPC – maximum permissible concentration (see MATC) 

MS – mass spectrometry, a general analytical method for detecting and 
quantifying compounds; or, mussel (when used in identifying exposure 
regimes) 

mV – millivolt, a unit of voltage or electric potential difference equal to 
one thousandth of a volt 

NA – not available 

ND – not detected by analytical methods 

NEXAFS, C-NEXAFS – near-edge X-ray absorption fine structure, 
carbon near-edge X-ray fine structure – specific spectroscopic methods for 
studying compounds of interest 

NOEC – no observable effect concentration – represents the highest 
concentration at which no adverse biological effect was observed 
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NOER – no observable effect residue – represents the highest tissue 
residue at which no adverse biological effect was observed 

NSLS – National Synchrotron Light Source at the Brookhaven National 
Laboratory in Upton, NY 

PIL – fly ash pile (used to identify samples or exposure regimes) 

QAPP – quality assurance project plan 

RF1, RF2, … RF6 – References 1 through 6, respectively (used to identify 
samples) 

SD – sediment (used to identify samples or exposure regimes) 

SET – standard elutriate test 

SLC – sluice channel (used to identify samples or exposure regimes) 

SSRL - Stanford Synchrotron Radiation Lightsource at the SLAC National 
Accelerator Laboratory in Menlo Park, CA 

TDEC – Tennessee Department of Environment & Conservation 

TEY – total electron yield, response measurement recorded in NEXAFS 
technique 

TIC – total inorganic carbon – the sum of all inorganic carbon species in a 
solution 

TOC – total organic carbon – the sum of all organic carbon species in a 
solution 

TRV – toxicity reference value – a reference exposure level or reference 
dose used to determine risk to a wildlife receptor, defined for a specific 
contaminant and species 

TSS – total suspended solids, the amount of suspended particulates in a 
water sample and a measure of water quality 
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t-TEL – tissue threshold effect level – a tissue concentration, above which 
adverse biological effects are seen, but below which no adverse effects are 
seen 

TVA – Tennessee Valley Authority 

USACE – U.S. Army Corps of Engineers 

USCS – united soil classification system 

USEPA – U.S. Environmental Protection Agency 

UV – ultraviolet, as in ultraviolet radiation – the section of the 
electromagnetic spectrum between visible and X-ray radiation 

VLSPGM – varied-line-space plane-grating-monochromator – an x-ray 
focusing element used in NEXAFS speciation  

WA – water (used to identify samples or exposure regimes) 

WOE – weight of evidence – an approach to inference or decision making 
based upon the plausibility or believability of the available evidence on all 
sides of a case 

WQ – water quality 

WQC – Water quality criterion for the protection of aquatic life as defined 
by the U.S. Environmental Protection Agency or state water quality agency 

XANES, μ-XANES – X-ray absorption near edge structure, micro-X-ray 
near edge structure – a type of spectroscopy for determining metal species 
in solids 

XRF, μ-XRF – X-ray fluorescence, micro-X-ray fluorescence – analytical 
techniques for mapping elements of interest 

μg – microgram, a unit of mass equal to one millionth of a gram 

μS cm-1 – microsiemens, units of electrical conductivity 
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1 Introduction 

On December 22, 2008 over 5,000,000 yd3 of fly ash were released to the 
Emory River, TN from the Tennessee Valley Authority Kingston Fossil Plant 
(U.S. Environmental Protection Agency (USEPA) 2009). Remediation and 
recovery efforts for this event are currently underway. The impact of the 
release on the river and surrounding area is currently under investigation.  

The following results describe the potential effects of fly ash on the 
geochemistry, water quality, and aquatic biota of the Emory River. The 
analysis is intended to provide baseline information regarding the potential 
geochemical and biological impacts from exposure to the fly ash in the 
Emory River as well as potential impacts of fly ash removal. To address this 
goal, an elutriate that uses fly ash and waters taken directly from the site 
was characterized over a 10-day period. The approach used in this study 
provides significant control over the system and the greatest potential for 
accurately simulating conditions for contaminant release.  

Fly ash was collected from three representative sites: material in its 
original conditions (Pile), material that has been released into the Emory 
River, and material that has been dredged and settled in the ash recovery 
ditch (herein referred to as the Sluice Channel). The sites selected 
represent the three conditions that may affect the release of metals from 
the system. In addition, sediment and soils from six sites at least 12 miles 
upstream of the spill area were used to develop a reference envelope for 
metals concentrations. Geochemical, physical, and biological properties of 
the elutriate preparations from the Emory River and sluice channel were 
determined. The most important physical and geochemical parameters 
include physical fly-ash characteristics, system oxidation shifts associated 
with suspension in water, and metal speciation and dissolution into water. 
These data were used for geochemical modeling of the system. Bioassays 
were conducted using elutriates prepared from the Emory River and sluice 
channel fly ash. Two life stages of the fathead minnow, Pimephales 
promelas, and the early life stage of freshwater mussel, Villosa iris, were 
used in the elutriate bioassay. 
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Table 1. Overview of sample sites and analysis1. 

Sample Collection Site 
Chemical and 
Physical 

Larval Fish 
Bioassay 

Adult Fish 
Bioassay 

Mussel 
Bioassay 

Original Storage Pile Material X    

Emory River Material X X X X 

Sluice Channel Material X X  X 

Emory River Reference X    

1 Note that fish histology and mussel bioassay results were conducted by separate laboratories and are 
provided as supplemental reports in appendices. 

The goals of this analysis, using the data described, are to determine the 
following:   

• Concentration and species of metals released during the suspension 
and potential oxidation of fly ash. Concentrations will be directly 
compared to relevant standards as a conservative screening 
assessment. 

• Biological responses to contaminants, in order to evaluate potential 
toxic effects. 

• Time-dependent release of metals to predict the potential for 
significant metals release from fly ash particles. 

• Physical and chemical parameters to estimate contaminant and 
particle releases to the Emory River. 
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2 Sample Collection  

All field samples were collected on June 12, 2009 and immediately packed 
on ice and transported overnight by truck to the US Army Engineer 
Research and Development Center (ERDC) in Vicksburg, MS. Sample 
collection data sheets are provided in Appendix A. Sample locations are 
shown in Figure 1 and coordinates are listed in Table 2. A handheld water 
quality probe was used to measure pH and redox potential (Beckman 
Coulter, [phi] 225, Fullerton, CA, USA) as well as conductivity (EcTestrTM 
11 Plus, OAKTON Instruments, Vernon Hills, IL, USA) at the sampling 
sites given in Table 3 at the time of water, fly ash, or sediment sampling to 
provide information on ambient water quality conditions. Fly ash from the 
Emory River was collected by boat using a polypropylene (U.S. Food and 
Drug Administration-approved) shovel in areas where the fly ash was 
submerged by the river at depths less than 1 m. An initial attempt was 
made to use a Ponar grab sampler for fly ash collection; however, because 
the submerged fly ash had developed a crust, an acceptable grab sample 
using this method was not possible. Therefore, samples were collected  

 
Figure 1. Sampling locations. Ref = Reference water, sediment or soil. Sed = Sediment. 

Number value is respective reference sample. Map created using GoogleTM Earth 
Enterprise Client (CorpsGlobe). 
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Table 2. Sampling station coordinates. 

Sample Description Latitude / Longitude 

Emory River Fly Ash - Composited Sample # 1 N 35° 46.987'* W 084° 31.511'* 

Emory River Fly Ash - Composited Sample # 2 N 35° 54.877' W 084° 30.163' 

Emory River Fly Ash - Composited Sample # 3 N 35° 54.855' W 084° 30.165' 

Emory River Fly Ash - Composited Sample # 4 N 35° 54.858' W 084° 30.155' 

Emory River Fly Ash - Composited Sample # 5 N 35° 54.845' W 084° 30.145' 

Reference Water, Reference Sediment 1 N 35° 55.995' W 084° 33.554' 

Reference Sediment 2 N 35° 56.394' W 084° 33.566' 

Reference Sediment 3 N 35° 56.448' W 084° 33.793' 

Reference Soil 4 - Composited Sample # 1 N 35° 56.009' W 084° 33.560' 

Reference Soil 4 - Composited Sample # 2 N 35° 56.012' W 084° 33.571' 

Reference Soil 4 - Composited Sample # 3 N 35° 56.007' W 084° 33.565' 

Reference Soil # 5 N 35° 56.394' W 084° 33.566' 

Reference Soil # 6 N 35° 56.448' W 084° 33.793' 

Sluice Channel Fly Ash N 35° 54.192' W 084° 31.020' 

Sluice Channel Water N 35° 54.192' W 084° 31.016' 

Stilling Pond Effluent (Water) N 35° 54.279' W 084° 30.363' 

Fly Ash from Pile - Composited Sample # 1 N 35° 54.550' W 084° 30.770' 

Fly Ash from Pile - Composited Sample # 2 N 35° 54.586' W 084° 30.769' 

Fly Ash from Pile - Composited Sample # 3 N 35° 54.604' W 084° 30.811' 

*Emory River Fly Ash Composite #1 is likely an incorrect reading from GPS instrumentation. The correct location 
is in close proximity to the other four sample locations. 

Table 3. Field WQ measurements.  

Sampling Site pH Conductivity (µS cm-1) Redox Potential (mV) 

Emory River 6.96 120 296.0 

Reference Site 1 6.81 90 267.8 

Reference Site 3 6.70 90 109.8 

Sluice Channel 7.95 Not Measured 135.0 

Stilling Pond Effluent 8.59 300 12.9 

using the polypropylene shovel to a depth of at least 15 cm. Samples were 
taken from five discrete locations (Table 2) approximately 2.2 miles 
upstream of the confluence of the Emory and Clinch Rivers near N 35° 
54.877’, W 084° 30.163’ in an area where ash removal by hydraulic 
dredging was occurring. These five samples were composited, 
homogenized by mixing with a polypropylene shovel until visually 
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homogenous, and passed through a 1.25-cm sieve to remove any large 
debris from the samples. The homogenized samples were placed into two 
18.9-L plastic buckets. 

Reference water for use in preparing elutriates and in toxicity studies was 
collected from the Emory River at least 12 miles upstream of the Kingston 
Fossil Plant site (N 35° 55.995’, W 084° 33.554’). This water was collected 
using an electric pump at approximately 0.75 m depth at a 1.5-m-deep site 
located approximately 7.6 m from the shoreline. The pump and associated 
hoses were flushed with site water for 15 minutes prior to sampling. Water 
was held in 208-L high-density polyethylene (HDPE) drums. Bags of ice 
were packed around the exterior of the drums for transportation to ERDC.  

Reference sediment and soil were also collected within 50 m of the site at 
which the reference water was collected by HDPE shovel (four discrete 
samples that were composited) and handheld coring device (three discrete 
samples that were composited), respectively. Composites were collected 
using three or four locations rather than the five originally described in the 
Quality Assurance Project Plan (QAPP) (U.S. Engineer Research and 
Development Center (ERDC) 2009) due to time constraints. Additional 
reference sediment and soil composite samples were similarly collected 
further upstream at the following coordinates: N 35° 56.394’, W 084° 
33.566’and N 35° 56.448’, W 084° 33.793’, for a total of three reference 
sediment samples and three reference soil samples, all placed in 1-L HDPE 
bottles.  

Fly ash and water samples were taken from the sluice channel (N 35° 
54.192’, W 084° 31.020’). In previous TVA reports, this part of the channel 
has been described as the ash ditch. The water was sampled using the 
same electric pump as used for the reference site water, which was flushed 
with sluice channel water prior to sample collection. Sluice channel water 
was collected in 16-L cubitainers and packed in coolers with ice for 
transportation. Fly ash was sampled from the bottom of the sluice channel 
at a depth of approximately 3 m, using an excavator, and then placed in an 
18.9-L plastic bucket for transportation to ERDC. 

Samples of fly ash were also collected from the top of the fly ash pile. 
Three composite samples were taken using a hand sediment corer at N 35° 
54.550’, W 084° 30.770’, N 35° 54.586’, W 084° 30.769’, and N 35° 
54.604’, W 084° 30.811’. Three composite samples were taken instead of 
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the five listed in the QAPP due to difficulty in penetrating the pile’s surface 
with the sediment corer and time limitations. At each sampling site, the 
upper 5 cm of substrate was scraped away prior to sampling to remove the 
stabilizer added to the pile, and sediment cores were taken at a depth of 
0.5 m. These samples were composited, homogenized, and placed into 
three 1-L HDPE bottles. Water samples of the effluent of the stilling pond 
were taken just prior to entry into the weir leading to the Emory River 
(N 35° 54.279’, W 084° 30.363’). These were grab samples, taken just 
under the water’s surface. Two replicate grab samples were taken in 1-L 
HDPE bottles. 
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3 Extended Elutriate Preparation 

Environmental concerns for dredging projects are often directed toward 
releases of contaminants from the sediment to the receiving waters at the 
point of dredging and at the point of disposal. Compliance with water 
quality standards and protection of aquatic organisms are frequently issues 
for dredging projects, particularly when the sediments are contaminated. 
Dredging releases are related to the dredge head’s mechanical movement 
and cutting action, which propel sediment particles and interstitial water 
into the water column and generate a plume of suspended sediment and 
associated contaminants. Contaminant releases may occur during discharge 
of sediment from a dredge pipeline into the water column, emptying a barge 
or hopper of sediment into the water column, or effluent from a confined 
placement site following sedimentation to remove most of the solids.  

The US Army Corps of Engineers has developed laboratory elutriate tests 
to estimate contaminant releases from each of these pathways. The 
Upland Testing Manual (USACE 2003) defines elutriate as “A sample 
generated by washing contaminants from a sediment sample using water, 
usually by mixing water with the sediment, allowing the sediment to settle, 
and extracting the sample from the overlying water.”  Elutriate procedures 
have been developed to simulate the point of dredging, open water 
disposal, and confined placement or disposal facility effluent. Sediment 
elutriates may also be prepared for biological effects testing. The primary 
differences in the tests are associated with mixing time, settling time, and 
solids-to-water ratio or solids concentration as shown in Table 4. The tests 
are listed in chronological order of their development.  

The two pathways of concern for the Kingston Dredging Operations are 
releases at the dredging site and effluent from the sluice and stilling pond 
system. Consequently, the EET and the DRET procedures should most 
closely replicate the dredging operations currently associated with cleanup 
operations. However, due to specific information available on total solids 
loads in the sluice channel, the laboratory protocols were modified for this 
study, as well as to investigate the effects of longer-term aeration and 
oxidation on metal speciation and dissolved metal releases to the water 
column. One of the specific concerns raised for the dredging of  
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Table 4. Elutriate Test Conditions. 

Test Name Purpose Solids:Water Mixing Time Settling Time Reference  

Standard 
Elutriate Test 
(SET) 

Open water disposal 
(dissolved 
contaminants) 

1 part sediment to 
4 parts water by 
volume 

0.5 hr 1.0 hr USEPA/ USACE 
(1998) 

Effluent 
Elutriate Test 
(EET)  
(formerly 
named 
Modified 
Elutriate Test) 

Confined disposal 
facility (CDF) effluent 
(particulate and 
dissolved contaminants) 

CDF influent 
concentration 
Default: 150 g dry 
sediment solids per 
liter elutriate 

1.0 hr CDF retention 
time 
Default: 24 hr 

USACE (2003) 

Dredging 
Elutriate Test 
(DRET) 

Point of dredging 
(particulate and 
dissolved contaminants) 

1 to 10 g dry 
sediment solids per 
liter elutriate 

1.0 hr 1.0 hr Palermo et al. 
(2008) 

fly ash is whether or not introduction of oxygenated water into the fly ash 
slurry will result in oxidation and release of metals, particularly selenium. 
Therefore, the elutriate procedure developed for the current work uses an 
extended aeration time, far in excess of aeration times occurring in the 
dredging operation to answer the question of metals release once exposed 
to oxic conditions. 

For the current investigations, the elutriate tests were created following 
slight modifications of the DRET procedure outlined above. Fly ash samples 
were homogenized in the laboratory prior to subsampling from sample 
containers. Specifically, 10 g (wet weight) of fly ash material was added per 
liter of Emory River or sluice channel water to create the elutriate mixture. 
The Emory River fly ash sample was 53% solid material, and therefore, the 
elutriate sediment load is calculated to be approximately 5.3 g/L. The sluice 
channel fly ash sample was 73% solid material, and therefore the elutriate 
sediment load is calculated to be approximately 8 g/L (accounting for the 
total solids of the sluice channel water of ~0.7 g/L). These loading values 
are in line with historical solids loads measured during dredging operations 
at the site. Monitoring data available from TVA indicates TSS at this 
location ranged from 69 to 17,100 mg/L with an average value of 
5,000 mg/L, and median value of 606 mg/L.1

                                                                 
1 Personal Communication. July 23, 2009. M. Houck, Engineer, Jacobs Engineering, Oak Ridge, TN. 

 Additionally, all elutriate 
experiments were performed in triplicate. Furthermore, to test the effect of 
redox potential on the release and speciation of metals from the fly ash, two 
redox systems were tested, one oxic, created by bubbling the elutriate 
mixture with humidified air, and one anoxic, created by bubbling the 
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elutriate mixture with humidified nitrogen, for 10-day experiments. 
Increased water vapor in the air and nitrogen used for bubbling the 
elutriates was needed to prevent evaporative concentration of the elutriates 
over the 10- day experiment. The nitrogen bubbling treatment did not result 
in completely anoxic conditions. The two redox systems will therefore be 
referred to as the anoxic regime (nitrogen-bubbled) and the oxic regime 
(air-bubbled). 

Elutriates for the sluice channel oxic and anoxic regime experiments were 
prepared in 19-L HDPE containers. Emory River anoxic regime elutriates 
were also prepared in 19-L HDPE containers. However, due to the volume 
of water needed for the biological tests, Emory River oxic regime elutriates 
were prepared in 200-L HDPE drums. All elutriate preparations were 
performed in a 20 oC secured environmental chamber. 

Aliquot samples (1-L) were collected from the elutriate preparation 
containers at 1-, 24-, 48-, 96-, and 240-hr timepoints, allowed to settle for 
1 hr following the standard DRET procedure, and the supernatant 
analyzed for dissolved and total metals, arsenic and selenium speciation, 
and total organic carbon (USEPA 2007, Bednar et al. 2004, 2009). Redox 
potential (Eh) and pH were also measured at each timepoint in the bulk 
elutriate containers prior to collection of the 1-L aliquot. Data sheets for 
the elutriate preparations with associated water quality data are found in 
Appendix B. 
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4 Physical and Chemical Characterization 
of Fly Ash 

Different techniques were used to determine the physical and chemical 
properties of the fly ash. The purpose was to gain detailed information 
about the composition and potential changes in the physical and chemical 
properties of the ash from the original source pile, to the Emory River, and 
eventually to the sluice channel following dredging. In addition, reference 
sediment and soil samples were collected at various points upstream of the 
spill and similarly intensely characterized for comparison.  

Methods  

Solid phase concentrations of metals in the fly ash and reference materials 
were determined by Inductively Coupled Plasma Atomic Emission 
Spectroscopy and Inductively Coupled Plasma Mass Spectrometry 
following USEPA methods 6010C (ICP-AES) and 6020A (ICP-MS), using 
a Perkin Elmer Optima 5300DV and Elan DRC-II, respectively. The solids 
were first dried, ground to pass a #40 ASTM sieve, and acid digested 
following USEPA method 3050B. The grinding step, though not specified 
in method 3050B, is a commonly used procedure that has been found to 
increase analytical precision (Felt et al. 2008). The digestate was filtered 
through a #41 Whatman filter and diluted to 50 mL with 1 % nitric acid. 
This digestate was further diluted with 1% nitric acid prior to ICP-AES and 
ICP-MS analysis as needed, such that the analyte concentrations were 
within the instrument calibration range. Mercury was determined using 
cold vapor atomic fluorescence using a PS Analytical Atomic Fluorescence 
Instrument following USEPA method 7474. Dissolved organic and 
inorganic carbon was determined using a Shidmadzu TOC-V analyzer 
using a catalytic combustion technique following USEPA method 9060. 
(For all methods, see USEPA (2007).) 

Factor analysis was conducted using the total elemental data and the 
StatisiXL statistical software package, as described by Mathangwane et al. 
(2008). Analysis was performed using a Varimax rotation to avoid data 
order biases. Number of factors was determined using a Scree test 
criterion, in which factors with eigenvalues < 1 were ignored. 
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Known arsenic, selenium, and chromium species were analyzed as 
standards to aid in the identification of unknown species within the 
Kingston site test samples. These standards were analyzed at beamlines 11-2 
at the Stanford Synchrotron Radiation Lightsource (SSRL) at the SLAC 
National Accelerator Laboratory in Menlo Park, CA and at the Double 
Crystal Monochromator line at J. Bennett Johnston, Sr. Center for 
Advanced Microstructures and Devices (CAMD) in Baton Rouge, LA. 
Standards were also tested alongside the experimental spectra at beamlines 
2-3 at the SSRL and X27A at the National Synchrotron Light Source (NSLS) 
at the Brookhaven National Laboratory in Upton, New York. Arsenic was 
calibrated to 11874 eV using an inline arsenate [As(V)] standard, 
Ca3As(O4)2. Selenium was calibrated using an Se (0) foil, selenite [Se(IV)], 
and selenate [Se(VI)] standards were analyzed periodically to ensure 
beamline calibration. Chromium calibration was tested using Cr(III) and 
Cr(VI) salt standards. 

Experimental X-ray absorption near edge structure (XANES) spectroscopy 
was conducted at the microprobe beamlines X27A at the NSLS and 2-3 at 
the SSRL, and bulk experimental XANES were collected at beamline 11-2 
at the SSRL. The fly ash was desiccated under oxygen (source pile; Emory 
River and sluice elutriates for 240 hr treated with oxic regime) or nitrogen 
conditions (sluice and Emory River sediments; Emory River and sluice 
elutriates for 240 hr treated with anoxic regime) and ground to establish a 
homogeneous sample. Samples were dried on Mylar film in order to 
establish a single/thin layer on the film. The Mylar film was analyzed for 
total metal(loid) content to minimize contamination of the arsenic, 
chromium, and selenium signals. Samples were prepared directly before 
arrival at the synchrotron facilities. The Mylar film was used to minimize 
the effects of beam-induced species reduction. 

After collection on beamline X27A, the XANES data and X-ray 
fluorescence (XRF) maps were analyzed using the X27A Plot program. The 
X27A Plot was also used in the formation of XRF maps and correlation 
plots. The XRF maps collected on beamline 2-3 were analyzed using the 
SMAK microtoolkit. All XANES analysis and metalloid speciation was 
determined using WinXAS 3.1 and Athena 0.8.051 (Newville 2001, Ressler 
1998). Arsenic and selenium speciation was determined by comparing the 
whiteline and derivative values of the experimental and standard spectra. 
Where possible, linear combination fitting (LCF) was performed using 
Athena 0.8.051 (Newville 2001) and Six Pack’s Linear Least Squares 
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Fitting (Webb 2005). An error of about 5-10% is associated with LCF 
results (Manceau et al. 2002). 

Iron and manganese XANES analysis was conducted on samples at the 
double-crystal monochromater (DCM) beamline at CAMD. Iron and Mn 
analysis was calibrated using their respective metallic foils. Samples were 
analyzed in fluorescence mode using a 13-element solid-state detector. 
XANES data were processed and analyzed as described previously.  

Composition of the carbon, nitrogen, and oxygen functional group was 
investigated by near-edge X-ray absorption spectroscopy (NEXAFS). 
Measurements were carried out at the varied-line-space plane-grating-
monochromator (VLSPGM) beamline at CAMD. Drops of concentrated 
suspensions (100 mg in 1 mL water) of fly ash samples were deposited on 
Au-coated silicon wafers, and dried in a dessicator at room temperature to 
make a thin film of sample. These samples were mounted to a stainless-
steel plate and placed into the beamline sample chamber. The pressure at 
the sample chamber during the measurements was ~3 x 10-9 torr, which 
was obtained after baking (at ~100 ºC) the chamber overnight. NEXAFS 
measurements were performed by acquiring the sample current (total 
electron yield detection). The total electron yield (TEY) NEXAFS 
spectroscopy experiments were carried out on the VLSPGM beamline with 
resolution better than 0.2 eV at the C1s edge. The photon energy scale was 
calibrated for the C 1s-π* resonance peak using a polystyrene sample 
(Sigma-Aldrich), which was fixed at 285.4 eV. Sample spectra were I0 

normalized using the total yield of clean gold mesh placed in the incident 
beam before sample. The incident beam intensity was monitored 
concurrently by a gold mesh and used to correct the measured spectra. 
C-NEXAFS spectra were processed using the program Athena from the 
IFEFFIT software package (Newville 2001). Linear combination fits of the 
C-NEXAFS spectra were compared to carbon reference standards also 
analyzed at VLSPGM beamline.  

A sequential extraction procedure was also performed on the fly ash 
materials as a companion analysis to the synchrotron-based speciation 
analysis. The sequential extraction targets specific geochemical phases 
(soluble, exchangeable, carbonate, metal oxide, organic matter/sulfide, 
and residual) to determine what metals are present in each operationally 
defined phase. This analysis is useful for predicting under what type of 
geochemical environment metals likely will become mobile (e.g. acid 
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environments dissolving carbonate-bound elements). The method used 
was modified from published procedures (Tessier et al. 1979).  

Total and dissolved metals in the site waters were determined using 
Inductively Coupled Plasma Atomic Emission Spectroscopy and Mass 
Spectrometry (ICP-AES and ICP-MS), following EPA Methods 6010C and 
6020A, using a Perkin Elmer Optima 5300DV and Elan DRC-II, 
respectively (USEPA 2007). Scandium was used as the internal standard 
during ICP-AES analysis, and rhodium, terbium, and holmium were used 
as internal standard during ICP-MS analysis to correct for instrumental 
drift. Oxygen and methane were used as the reaction cell gases for certain 
elements and isotopes to improve accuracy through removal of polyatomic 
interferences using the Dynamic Reaction Cell ICP-MS. Arsenic (III) and 
(V) and selenium (IV) and (VI) were determined using recently developed 
HPLC-ICP-MS techniques, which use anion exchange to separate the 
species of interest with elemental specific detection at the µg/L level using 
the ICP-MS (Bednar et al. 2004, 2009). 

Results  

Total elemental analysis 

Table 5 below lists the concentrations of metals and total organic and 
inorganic carbon measured in the fly ash samples collected from the 
Kingston TVA sites. The concentrations of elements measured in the three 
fly ash samples are elevated compared to the six reference soils and 
sediments collected from the Emory River area, upstream of the Kingston 
Fossil Plant. The concentrations of metals measured in the reference 
materials are listed in Table 6. In general, metals concentrations in the fly 
ash samples are elevated compared to the six reference soils and 
sediments, in some cases by an order of magnitude or more (e.g. arsenic, 
barium, copper, molybdenum, selenium, thallium, and vanadium). 
Arsenic, barium, selenium, molybdenum and vanadium are noted to be in 
soluble forms of the fly ash material as described below in the geochemical 
description of the fly ash, as well as observed to dissolve into the elutriate 
samples, as well as being measured in the field-collected waters. 



ERDC/EL TR-11-9 14 

 

Table 5. Concentrations (mg/kg) of metals in fly ash samples from TVA Kingston Fossil Plant. 

Analyte 

Fly Ash Sampling Location 

Emory River  Sluice Channel  Storage Pile  

Concentration (mg/kg) 

TOC1 44930 16780 51840 

TIC2 170 370 120 

Aluminum 30600 29900 18600 

Antimony 0.233 0.212 0.145 

Arsenic 65.8 76.2 46.9 

Barium 655 515 510 

Beryllium 7.15 6.03 4.88 

Cadmium 0.576 0.631 0.272 

Calcium 9090 6510 6780 

Chromium 48.7 49.2 33.5 

Cobalt 25.6 23.1 16.9 

Copper 84.1 76.4 50 

Iron 17700 22200 17500 

Lead 36.4 33.1 20.2 

Magnesium 2780 2380 1940 

Manganese 153 187 88.7 

Mercury 0.0732 0.0294 0.0279 

Molybdenum 4.04 4.23 3.2 

Potassium 4690 4890 2760 

Nickel 52.6 49.9 34 

Selenium 6.97 6.08 5.44 

Sodium 709 608 482 

Silver 0.426 0.335 0.22 

Thallium 2.19 2.04 1.35 

Vanadium 133 124 86.2 

Zinc 77.4 72.1 41.5 

1 Total organic carbon.  
2 Total inorganic carbon. 
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Table 6. Concentrations (mg/kg) of metals in reference samples upstream from TVA Kingston 
Fossil Plant. 

Sample RF-1 (Sed) RF-2 (Sed) RF-3 (Sed) RF-4 (Soil) RF-5 (Soil) RF-6 (Soil) 

Analyte Concentration (mg/kg) 

TOC 18920 19370 3490 27400 69560 41850 

TIC <0.1 <0.1 260 760 4930 1480 

Aluminum 4650 4950 4040 8560 15100 6070 

Antimony 0.0262 0.292 0.0162 0.0201 0.05 0.0236 

Arsenic 1.71 2.69 1.91 2.42 10.9 3.15 

Barium 48 73.5 33.6 100 118 56 

Beryllium 0.584 0.528 0.496 0.87 1.51 0.707 

Cadmium 0.0991 0.111 0.0971 0.248 0.208 0.117 

Calcium 1800 2440 6150 6860 14200 7320 

Chromium 8.25 8.33 9.11 13 27.9 11.1 

Cobalt 7.01 6.16 6.27 8.76 9.92 8.41 

Copper 5.58 5.33 5.49 10 24 7.59 

Iron 7990 10600 8670 10900 39600 10900 

Lead 6.68 9.06 9.33 16.8 45.3 12.9 

Magnesium 674 566 1130 1700 2070 1610 

Manganese 313 233 209 724 518 453 

Mercury 0.0211 0.0239 0.0110 0.0395 0.0875 0.0221 

Molybdenum 0.255 0.273 0.224 0.28 1.03 0.284 

Potassium 760 633 782 1080 1910 1060 

Nickel 11.5 9.96 12.4 15 16.9 14.8 

Selenium 0.247 0.271 0.114 0.757 1.48 0.473 

Sodium 52 66.1 48.3 49.9 182 54.1 

Silver 0.0593 0.078 0.0805 0.104 0.172 0.0667 

Thallium 0.0776 0.103 0.0595 0.131 0.297 0.0947 

Vanadium 9.16 9.95 8.33 15.6 33.8 12.8 

Zinc 35 31.9 61.2 63.1 64.8 50.5 

Multi-linear regression analysis was limited in showing relationships among 
ash constituents, so multivariate factor analysis (using the Scree test 
criterion) was employed to show the basic structure of the data through 
interdependent relationships of the ash constituents (Mathangwane et al. 
2008). The factor analysis of the ash was limited by the size of the data set, 
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but still allowed for some structural determination in the ash data between 
two different factors (Table 7). In general, hard cations were highly loaded 
with Factor 1 (except potassium, but significant as loading > 0.5), while 
remaining soft cations (i.e., metals) were highly loaded in Factor 2, with the 
exception of silver and selenium. Some metals were highly loaded in both 
factors; differences would be discriminated with a larger data set. Note that 
arsenic and manganese are both highly loaded on Factor 2 while selenium 
and vanadium are significantly loaded in Factor 1. Note also that TOC is 
highly loaded in Factor 1 while TIC is loaded in Factor 2. 

Table 7. Varimax-rotated factor loadings for elemental quantities from Tables 5 and 6. The 
number of factors was determined using the Scree test criterion.  

Ash samples Ash samples and reference soils/sediments 
Variable Factor 1 Factor 2 Factor 1 Factor 2 Factor 3 
TOC -0.938 -0.347 0.111 -0.824 -0.081 
TIC 0.207 -0.978 -0.289 -0.950 0.008 
Al 0.848 -0.529 0.955 -0.281 -0.029 
Ca -0.077 -0.997 0.190 -0.930 0.124 
Fe 0.876 0.483 0.231 -0.907 -0.138 
Mg 0.539 -0.842 0.768 -0.513 0.223 
K 0.913 -0.408 0.971 -0.195 -0.059 
Na 0.569 -0.823 -0.003 0.049 0.980 
Sn 0.741 -0.671 -0.136 0.072 0.965 
Ba 0.048 -0.999 0.970 -0.064 -0.102 
Be 0.522 -0.853 0.984 -0.098 -0.107 
Cd 0.935 -0.355 0.957 -0.127 0.139 
Mn 0.988 -0.158 -0.518 -0.361 0.737 
Hg 0.047 -0.999 0.282 -0.862 0.116 
Cr 0.860 -0.510 0.939 -0.326 -0.081 
Co 0.705 -0.709 0.986 -0.129 -0.047 
Cu 0.750 -0.661 0.982 -0.164 -0.091 
Pb 0.765 -0.644 0.560 -0.811 0.019 
As 0.992 -0.128 0.982 -0.052 -0.130 
Mo 0.804 -0.595 0.980 -0.108 -0.145 
Ni 0.802 -0.598 0.992 -0.087 -0.051 
Ag 0.572 -0.820 0.946 -0.223 -0.034 
Th 0.781 -0.624 0.992 -0.058 -0.108 
V 0.773 -0.635 0.986 -0.128 -0.101 
Zn 0.800 -0.599 0.584 -0.441 0.396 
Se 0.433 -0.902 0.974 -0.112 -0.108 
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The interplay between these two factors describing ash constituents is 
shown in Figure 2. Most of the ash constituents consistently showed up in 
the fourth quadrant of the plot (determined by dotted lines) suggesting 
similar interdependencies in the materials. Note that TOC is positioned 
nearly opposite of iron, manganese, and arsenic, suggesting a negative 
correspondence among these components. In addition, Figure 2 shows the 
relationship of the case-wise factor scores for the different ash samples. 
The fact that samples are positioned in different quadrants suggests that 
the ash composition differs to some extent as ash is transported from the 
source pile, to the Emory River, and finally to the sluice channel. Figure 3 
shows the combined factor analysis for the ash samples to the reference 
soils and sediments. Compared to the reference materials, the Emory 
River and sluice channel ash samples factor out similarly, while the source 
pile ash shows similar compositional interrelationships to reference river 
sediment, RF2.  
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Figure 2. Factor loading plot demonstrating interdependent structure in the two factors from 

principal factor analysis of the solid-phase constituents from the ash samples collected at the 
original source pile (Pile), the Emory River (EMR), and the sluice channel (SLC). Data points 
are case-wise factor scores while solid lines represent the element eigenvectors. Values in 

parentheses represent the percent variance explained by each factor.  
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Figure 3. Plots showing the distribution of case-wise factor scores for reference soil and sediment (RF1 – 6) samples relative to the ash samples with 

respect to factor loading. Details of the plot are described in the caption of Figure 2.  
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Ash metal speciation:  Sequential extraction analysis 

The sequential extraction procedure is designed to represent the potential 
for removing the contaminant with increasingly more “aggressive” solvents 
(going from the left to the right sides of Tables 8-10). Contaminants 
removed in the early steps of the sequential extraction suggest the 
contaminants (soluble and exchangeable phases) are readily dissolved from 
the surface. Contaminants removed in the later stages represent the more 
residual phases, or nonextractable phases, and are recalcitrant and difficult 
to remove from the system.  

The concentrations of metals in each of the geochemical phases obtained 
from the sequential extraction procedure are listed in Tables 8-10 for the 
three fly ash samples tested. Results of the sequential extraction analysis 
suggest several elemental associations present in the fly ash materials. 
Specifically, the extraction simulating metal oxide phase association was 
enriched in arsenic, suggesting a possible association with iron and 
manganese oxide phases in the ash. High amounts of arsenic and iron  

Table 8. Partitioning of Emory River fly ash metals into six geochemical phases. 

Phase Soluble Exchangeable Carbonate Oxide Organic/Sulfide Residual 

Metal Concentration (mg/kg) 

Arsenic 2.4 1.8 11.8 32.7 4.8 42.6 

Barium 0.3 35.5 68.2 110.5 44.0 204.3 

Beryllium <0.1 <1 0.3 1.0 0.3 2.8 

Cobalt <0.1 <1 0.3 1.8 0.5 9.8 

Chromium <0.1 <1 3.3 11.9 3.1 17.8 

Copper <0.1 <1 6.1 2.1 13.3 31.7 

Iron 0.1 1.1 110.0 1086.5 63.3 5457.8 

Manganese <0.1 3.4 19.6 24.9 3.4 34.8 

Mercury <0.008 <0.008 0.016 0.018 <0.008 0.022 

Molybdenum 0.2 <1 0.2 1.4 0.5 1.6 

Nickel <0.1 <1 0.7 3.1 1.1 19.9 

Lead <0.1 <1 0.4 1.4 0.6 16.2 

Antimony <0.1 <1 0.3 0.4 0.3 0.1 

Selenium 0.4 <1 0.7 1.2 4.0 2.5 

Thallium <0.1 <1 0.2 0.6 0.3 0.6 

Vanadium 1.2 <1 4.0 38.1 8.2 41.1 

Zinc 0.2 1.7 2.5 7.3 2.6 30.2 
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Table 9. Partitioning of storage pile fly ash metals into six geochemical phases. 

Phase Soluble Exchangeable Carbonate Oxide Organic/Sulfide Residual 

Metal Concentration (mg/kg) 

Arsenic <0.1 <1 4.9 9.4 1.9 33.7 

Barium 1.4 67.1 77.2 76.8 14.2 190.2 

Beryllium <0.1 <1 0.4 0.9 0.3 1.5 

Cobalt <0.1 <1 0.3 1.9 0.6 5.4 

Chromium <0.1 <1 3.1 9.0 2.2 11.3 

Copper <0.1 <1 3.8 0.4 14.5 19.0 

Iron <0.1 1.4 165.1 1212.8 152.3 5225.3 

Manganese <0.1 <1 5.7 24.4 3.7 25.9 

Mercury <0.008 <0.008 0.008 0.010 <0.008 0.014 

Molybdenum 0.1 <1 <0.2 1.0 <0.2 1.4 

Nickel <0.1 <1 0.7 2.9 1.3 10.7 

Lead <0.1 <1 0.3 0.8 0.2 10.2 

Antimony <0.1 <1 0.2 0.2 <0.2 0.1 

Selenium 0.1 <1 0.7 1.4 2.4 2.1 

Thallium <0.1 <1 0.2 0.4 <0.2 0.4 

Vanadium <0.1 <1 2.1 32.9 3.1 29.0 

Zinc 0.2 1.9 2.2 5.7 2.7 15.1 

Table 10. Partitioning of Sluice Channel fly ash metals into six geochemical phases. 

Phase Soluble Exchangeable Carbonate Oxide Organic/Sulfide Residual 

Metal Concentration (mg/kg) 

Arsenic 2.2 1.2 11.7 38.9 3.2 41.5 

Barium 0.3 24.8 50.4 79.9 19.3 140.9 

Beryllium <0.1 <1 0.2 0.7 0.3 1.9 

Cobalt <0.1 <1 0.4 1.7 0.7 7.1 

Chromium <0.1 <1 2.5 11.1 2.7 15.5 

Copper <0.1 <1 6.7 1.1 13.3 23.5 

Iron 0.4 1.5 111.3 1107.6 134.1 5374.3 

Manganese <0.1 3.8 23.6 37.4 4.7 31.4 

Mercury <0.008 <0.008 <0.008 <0.008 <0.008 0.016 

Molybdenum 0.2 <1 <0.2 1.1 <0.2 1.7 

Nickel <0.1 <1 0.6 3.1 1.5 15.3 

Lead <0.1 <1 0.4 1.6 0.5 12.5 

Antimony <0.1 <1 <0.2 0.3 <0.2 <0.1 

Selenium 0.4 <1 0.4 1.3 3.4 1.9 

Thallium <0.1 <1 <0.2 0.5 0.3 0.5 

Vanadium 1.1 <1 3.9 31.4 3.5 36.7 

Zinc 0.1 2.0 3.1 6.7 3.0 23.9 
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were also observed in the residual phase, suggesting limited aqueous 
mobility. Although much lower in total concentration, selenium 
association with the oxide and residual phases is also noted. In general, a 
relatively large amount of the metals observed in the fly ash materials are 
present in the residual phase. Therefore, it would be expected that these 
metals would not easily become mobile in normal aqueous environments. 
There are, however, measureable (<1 mg/kg) amounts of several elements, 
including arsenic, selenium, barium, zinc, and vanadium, that are in the 
soluble and exchangeable phases, and therefore represent potentially 
mobile compounds. 

Iron and manganese were primarily present in the residual phase, 
suggesting that somewhat crystalline oxide phases are present, although 
approximately 20% of the iron measured was in the reducible oxide phase, 
suggesting at least some amorphous oxyhydroxides were present. The 
oxyhydroxides are well known to sorb other elements, and therefore 
explain the association of arsenic, selenium, chromium, and vanadium. 
Furthermore, significant amounts of iron and manganese are observed in 
the carbonate phase, indicating precipitation of carbonates may also have 
occurred. Also, the sulfide and organic matter phase is notably elevated in 
copper, which would be expected to precipitate as an insoluble sulfide. The 
presence of arsenic in this phase would also suggest that realgar or 
orpiment type phases may be present as well. However, of particular 
interest is the presence of selenium in the organic matter-sulfide phase.  

Ash elemental speciation: X-ray absorption spectroscopy analysis 

Bulk carbon and nitrogen speciation. Carbon-edge NEXAFS data shows a 
peak at ~ 290 eV for the ash collected from the source pile (Figure 4) 
representing C(1s) →π*transition for C=O carbonyl C, a ~285 eV for 
aromatic C, and a secondary oxygen peak at ~271 eV. The ash pulled from 
the Emory River shows an additional peak at ~287 eV, possibly 
representing phenolic C, while the secondary oxygen peak is barely visible. 
The carbon groups observed from the ash in the sluice channel are similar 
to the source pile. Nitrogen-edge NEXAFS (Figure 5) demonstrates a low 
N content in the source pile – with very limited information observable for 
source pile nitrogen functional groups. Ash pulled from the Emory River 
and sluice channel, however, showed evidence of nitrated and amino 
groups. The data suggest that the ash accumulated natural organic matter 
while residing in the Emory River. It should be noted that TOC levels in 
the source pile are higher than those measured for the Emory River and 
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sluice channel samples (Table 5). This may be a result of the fact that the 
source pile samples were collected at the top of the remaining ash pile, 
which was sprayed with a polysaccharide-based binder material to 
stabilize the particles. Thus, source pile N was barely detectable, but 
clearly visible in the Emory River and sluice channel samples. N and C 
profiles were observed to be somewhat different in the sluice channel 
samples, probably due to losses of humic material from the turbulent 
dredging process. However, the data suggest that the ash does remain 
permanently modified by its residence in the river.  

 
Figure 4. Carbon NEXAFS spectra for ash collected from the source pile, the Emory 

River, and sluice channel sediments and elutriates. 
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Figure 5. Nitrogen NEXAFS spectra for ash collected from the source pile, the Emory 

River, and sluice channel sediments and elutriates.”240 h” denotes the 10-day elutriate 
preparation period. 

Bulk manganese speciation. Bulk Mn XANES data are of relatively poor 
quality and required considerable smoothing of the data. However, the 
data (Figure 6) showed the source pile ash contained oxidized Mn (e.g., 
Mn(IV)) with a minor proportion of reduced Mn (e.g., Mn(II)). Once 
deposited into the river, the Mn in the ash appears to reduce to 
predominantly Mn(II). Ash collected in the sluice channel shows similarly 
reduced Mn, suggesting dredging activities did not affect the net redox of 
the ash. The XANES data for Mn were not sufficiently detailed to estimate 
the Mn compounds contained within the ash. 
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Manganese XANES of TVA Fly Ash Samples
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Figure 6. XANES data collected at the manganese K-edge energy for bulk ash and elutriate 

samples, where O means oxic regime elutriate samples. “240 h” denotes the 10-day elutriate 
preparation period. 

Bulk iron speciation. LCF analysis of Fe K-edge XANES (Figure 7) showed 
the ash contained approximately 70 % oxidized Fe(III) and 30 % reduced 
Fe(II) (Table 11). No change was observed in the proportion of Fe(II) to 
Fe(III) with residence of the ash in the river or following dredging 
activities. This means that the Fe phases in the source pile ash did not 
reduce to secondary Fe-oxide minerals, but remained stable while residing 
in the river. LCF results suggest that the Fe forms are a mixture of 
ferrihydrite and maghemite minerals.  

Bulk chromium speciation. Bulk chromium speciation was difficult due to 
the low concentrations and limitations of the experimental setup. XANES 
analysis (data not shown) suggests the ash contains predominantly Cr(III), 
with the possibility of trace levels of Cr(VI), yet the data are insufficiently 
clear to verify this distinction.  
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Iron XANES of TVA Fly Ash Samples
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Figure 7. XANES data collected at the iron K-edge for bulk ash and elutriate samples where 

“O” denotes elutriates treated with oxic regime. “240 h” denotes the 10-day elutriate 
preparation period. 

Table 11. Linear combination results for Fe XANES 
data on bulk ash and elutriate samples. 

Samples 
Fe(II) 
% 

Fe(III) 
% 

Ash Samples 
Source Pile 30.0 70.0 
Emory River Sediments 28.3 71.7 
Sluice Channel 30.7 69.3 

Elutriates 
Emory EL 240 h (air) 21.0 79.0 
Sluice EL 240 h (air) 23.3 76.7 

Bulk arsenic speciation. XANES data (Figure 8) show arsenic existed 
primarily as As(V) in the source pile, with trace proportions of As(III) and 
sulfide-bound arsenic (Figure 9). The bulk analysis shows little change in 
arsenic speciation in the ash collected from the Emory River and the sluice 
channel from the source pile.  
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Figure 8. XANES spectra collected at the arsenic 

K-edge for bulk ash and elutriate samples. 
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Figure 9. Linear combination results for arsenic XANES data (Figure 8) on bulk ash and 

elutriate samples, where: EM = Emory River, SL = Sluice Channel, SED = sediment, and EL = 
elutriate samples. The “O” and” N” represent whether the elutriates were bubbled with air 

(oxic regime) or nitrogen (anoxic regime), respectively. 

Bulk selenium speciation. Selenium K-edge XANES (Figures 10-12) analysis 
shows a notable change in form of selenium after the ash was introduced 
into the river. The analysis shows that the selenium form changed from 
predominantly selenite in the source pile to a mixture of species in the 
Emory River and sluice channel sediments. Linear combination fittings for 
the Emory River and sluice channel sediments estimated that 30 to 50% of 
the Se exhibited relatively low absorption edge energies. A number of more 
reduced selenium species have absorption edge energies in this range 
including: elemental Se, selenium sulfide (SeS2), and selenium bound to 
thiol bearing C-compounds (e.g. cysteines and methionines), see Figure 11. 
Closer investigation of these samples suggests that a portion of these 
reduced selenium species may be composed of selenium species covalently 
bound to thiol and organic carbon-bearing materials, as the Se(II) species. 
As demonstrated in the NEXAFS data, natural humic materials, either 
dissolved or suspended in the Emory River water, accumulated on the 
surface of the ash particles after the spill. Once introduced to natural humic 
material, the data show that selenium  



ERDC/EL TR-11-9 28 

 

 
Figure 10. XANES spectra collected at the 
selenium K-edge for bulk ash and elutriate 

samples. Elutriate data are discussed in the next 
chapter. 
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Figure 11. XANES spectra collected at the selenium K-edge 

for use as reference samples, including the selenium-
bound thiol compounds: Se-methyl-selenocysteine and Se-

methionine. 

somehow reacted to form what appears to be covalently bound complexes 
with the organic carbon and thiol-rich material – commonly referred to as 
organoselenium. This conclusion is consistent with the scientific literature 
(Chaissaigne et al. 2004, Haratake et al. 2009, Tarze et al. 2007), showing 
that selenium forms very strong, covalent-nature complexes with organic 
thiol groups, and in the process is reduced to Se(II). For example, Huggins 
et al. (2007) used XANES to determine Se speciation in fly ash and found an 
organoselenium component. A few studies dispute the direct association of 
organoselenium with natural humics, citing incompatibilities with 
sequential extraction experiments  and competitive sorption processes 
(Kamei-Ishikawa et al. 2007, Ponce de Leon et al. 2003, Séby et al. 1997) 
while others claim organoselenium can be extracted with soil fulvic acids 
(Rael and Frankenberger 1995) under alkaline extracting conditions. 
Further investigations are justified in elucidating the nature of the Se-humic 
complex, as this represents the dominant form of selenium in the spilled ash 
materials. 
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Figure 12. Linear combination results for selenium XANES data (Figure 10) on bulk 

ash and elutriate samples. 

Micro-metal distribution and speciation. Realizing the large degree of 
heterogeneity that exists in natural systems, micro-mapping analysis was 
performed to assess the accuracy of the bulk representations of ash metal 
species on a microscopic scale. Using the µ-XRF technique (Figure 13), 
analysis found that metals were non-uniformly distributed, exhibiting µm-
range heterogeneity throughout the fly ash material collected from the 
original source pile and the Emory River. In some cases, the data showed 
overlapping domains of selenium, manganese, iron, chromium, calcium, 
mercury, and arsenic (and sulfur), such as the large particle visible in 
Figure 13 near the upper right-hand corner of the maps. The occurrence of 
the metals in this particular arrangement is important as overlapping 
elemental domains typically represent sites where metals are loaded by a 
similar chemical mechanism, such as sorption/accumulation on Fe-oxide 
phases. Such accumulations are commonly observed in natural systems, 
e.g., soils, sediments. A map for the Emory River fly ash (Figure 14) showed 
similarly distributed selenium “hotspots” as observed in the source pile 
(small white spots in the figure). In general, arsenic, selenium, and 
chromium seem to track the distribution of iron domains as well. According 
to the µ-XANES analysis (Figure 15), the source pile arsenic is 
predominantly composed of As(V) with a minor proportion of As(III). The 
Emory River and sluice channel ash only showed evidence of As(V), with 
little As(III) detected. 
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Figure 13. Synchrotron X-ray fluorescence maps depicting elemental distribution in source pile fly ash. Maps were collected at 13000 eV. Areas of warmer 
colors (white, yellows, and reds) indicate areas of higher concentration, whereas cooler colors like blues indicate areas of lower concentration. Solid white 

bar represents a 50-µm scale. 
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Figure 14. Synchrotron X-ray fluorescence maps depicting elemental distribution in fly ash 
collected from the Emory River. Maps were collected at 13000 eV. Areas of warmer colors 

(white, yellows, and reds) indicate areas of higher concentration, whereas cooler colors like 
blues indicate areas of lower concentration. Solid white bar represents a80-µm scale. 

Differential µ-XRF mapping was performed to determine the distribution of 
the selenium species present in the fly ash (Figure 17). The maps were 
collected by scanning the sample at the energies associated with the 
different species of selenium, e.g., Se(0, IV, VI). (Figure 18). The maps show 
significant domains where selenium was detected at the “lower” energies for 
Se, suggesting either “reduced” (elemental selenium or selenium sulfide, 
SeS2) or covalently bound Se(IV) forms (Figure 19). Se(IV) was also evident 
in the maps, but is much less abundant than “reduced” Se, while Se(VI) was 
not detected at all in the source pile material.  

Further evidence for selenium speciation was obtained by focusing the 
X-ray beam on particular spots on the source pile sample, and then 
conducting µ-XANES. Figures 18 and 19 show that spot 1 is largely 
composed of selenite, while spot 2 contains predominantly “reduced” 
selenium (probably organoselenium) in the source pile. Similar species of 
selenium were found in µ-XANES analysis of the Emory River and sluice 
channel ash samples, typically as mixtures of “reduced” or covalently bound 
selenium and selenite (Figures 20 and 21). No evidence of localized selenate 
domains was found in the source pile or the Emory River and sluice channel 
sediments. 



ERDC/EL TR-11-9 33 

 

 
Figure 15. Spot µ-XANES analysis for determining localized arsenic 

speciation in fly ash and elutriate samples. µ-XANES spectra for arsenate, 
arsenite, and arsenic bound to S are included for reference.  
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Figure 16. Linear combination results of spot µ-XANES data (Figure 15) for localized 

arsenic speciation of ash and elutriate samples. 

 
Figure 17. Localized selenium speciation determined by differential energy µ-XRF mapping. This technique 
allows for selenium speciation of selected areas in the elemental maps. The particular area mapped in the 

source pile sample shows selenium existing as predominantly “reduced” forms – indicative of either elemental 
or covalently bound selenium, such as on organic thiol-bearing compounds.  
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Figure 18. Selenium speciation of the spots defined in Figure 17 for the original 

source pile fly ash material using µ-XANES. Spectra for Se(0, IV, and VI) are shown for 
comparison. 

 
Figure 19. Linear combination results of selenium µ-XANES (Figure 18) data from 

spots defined on the XRF maps (Figure 17). 
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Figure 20. µ-XANES analysis of selenium in the fly ash collected from the 
Emory River and the sluice channel sediments and elutriates. µ-XANES 

spectra for Se(0), Se(IV), and Se(VI) are included for reference. Elutriate data 
are discussed in the next section. 
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Figure 21. Linear combination results for selenium µ-XANES data for spots on the 

XRF maps. Elutriate data are discussed in the next section. 

Particle size analysis   

Particle size distributions (Figure 22) of the fly ash collected from the 
source pile, the Emory River, and the sluice channel were determined as 
predominantly composed of silty-sized material (USCS Classification Silt 
(Silt(ML, Gray). Specific gravity of the particles was determined as 2.37, 
2.41, and 2.35 for the Emory River, sluice channel, and pile samples, 
respectively. As expected, deposition and dredging activity had little effect 
on the particle size distribution of the ash.  

Site waters 

Three site water samples (Emory River, sluice channel, and stilling ponds) 
were collected from the field and analyzed for dissolved metals (Table 12) 
and concentrations of dissolved arsenic and selenium species (Table 13). 
Combined, these data represent the influence of the ash materials on the 
equilibrium concentration of dissolved metals. In addition, a sample was 
collected from the stilling pond outflow, prior to release of the dredged 
waters back to the Emory River after the removal of solids. 
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Figure 22. Textural triangle showing the percentages of sand-, silt-, and clay-

sized particle in the ash materials collected from the source pile, Emory 
River, and the sluice channel. 

The results of the field water analysis indicate that the dredging operation 
increases the concentration of the major elements (calcium, magnesium, 
sodium, and potassium) – a result consistent with the increased 
electroconductivity (EC) measurement shown in Chapter 2. In addition, 
several trace elements are also elevated above ambient levels, including 
arsenic, barium, molybdenum, selenium, and vanadium. Arsenic and 
selenium are of particular interest, as the concentrations in the sluice 
channel water reach 78 and 6 µg/L, respectively, which are close to the 
values obtained in the elutriate experiments. The concentration of arsenic 
falls by a factor of 4 in the stilling pond effluent compared to the sluice 
channel water. The concentration of selenium in the stilling pond effluent 
is approximately the same as the sluice channel water (5.4 vs 5.9 µg/L). 

The presence of selenium (VI) in the stilling pond may be a result of 
photooxidation of selenium, resulting from the residence time of the 
waters in the settling system, similar to photooxidation previously 
reported for arsenic (Bednar et al. 2002, 2003). This is potentially an 
important area of research as the photooxidation of selenium may be 
related to the presence of dissolved selenite after the ash has settled. There 
are many different pathways in which selenium may be oxidized, such as 
photoreduction of suspended iron oxide particles or radicalization of 
dissolved organic matter by absorbed UV radiation (Voelker et al. 1997).  
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Table 12. Concentrations of metals (mg L-1) in site waters (one grab sample each). 

Analyte 

Emory River 
Sluice 
Channel 

Stilling Pond 
Effluent Emory River 

Sluice 
Channel 

Stilling Pond 
Effluent 

Dissolved Concentration (mg/L) Total Concentration (mg/L) 

Aluminum <0.0500 0.252 0.281 0.228 5.58 1.14 

Antimony <0.0002 0.0081 0.0023 0.0088 0.0411 0.0088 

Arsenic 0.0008 0.0779 0.0208 0.0011 0.0767 0.0192 

Barium 0.0307 0.107 0.175 0.0340 0.167 0.182 

Beryllium <0.0002 <0.0002 <0.0002 <0.0004 0.0009 <0.0004 

Cadmium <0.0002 0.0003 <0.0002 <0.0004 <0.0004 <0.0004 

Calcium 8.55 30.7 34.7 8.93 31.0 34.4 

Chromium <0.0002 <0.0002 0.0041 0.00095 0.0063 0.0081 

Cobalt <0.0002 <0.0002 <0.0002 <0.0004 0.0034 0.0012 

Copper 0.0005 0.0005 0.0012 0.0040 0.0190 0.0090 

Iron 0.0525 <0.0500 <0.0500 0.253 2.00 0.333 

Lead <0.0002 <0.0002 <0.0002 0.0007 0.0065 0.0017 

Magnesium 2.1 5.15 7.34 2.17 5.47 7.38 

Manganese 0.0005 0.0296 <0.0002 0.0351 0.0482 0.0235 

Mercury <0.000005 <0.000005 0.000014 0.000148 0.000306 0.000431 

Molybdenum <0.0002 0.0733 0.0236 <0.0004 0.0738 0.0236 

Nickel 0.0009 0.0005 0.0013 0.0027 0.0115 0.0055 

Potassium 1.29 1.88 2.3 1.71 4.09 2.49 

Selenium <0.0002 0.0059 0.0054 <0.0004 0.0046 0.0043 

Silver 0.0005 0.0004 0.001 0.0016 0.0010 0.0023 

Sodium 2.44 4.05 7.79 3.01 4.79 8.23 

Strontium 0.0424 0.544 0.353 0.0429 0.571 0.352 

Thallium <0.0002 0.0005 0.00029 <0.0004 0.0008 <0.0004 

Vanadium <0.0002 0.0509 0.0317 0.0005 0.0769 0.0390 

Zinc 0.0057 0.0058 0.0064 0.0210 0.0334 0.0285 

Table 13. Concentration (µg/L) of arsenic and selenium species 
measured in site-collected waters. 

Sample 

As(III) As(V) Se(IV) Se(VI) 

Concentration (µg/L) 

Emory River <2 <2 <2 <2 

Sluice Channel <2 60.3 4 <2 

Stilling Pond Effluent <2 14.8 4.7 3.7 
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Conclusions: 

• Fly ash collected from three locations (original source pile, the Emory 
River, and sluice channel) contained elevated concentrations of several 
metals relative to local soils and sediments, including arsenic, 
selenium, and barium. 

• Fly ash has been modified by its residence in the Emory River in the 
following ways: 

o Net carbon and nitrogen profiles changed to represent accumulated 
natural organic matter present in the river. 

o Manganese in the source pile transformed from an oxidized to 
reduced state. Iron species were stable as Fe(III) oxides, and did 
not change. 

o Approximately 30 to 50 % of total selenium transformed from 
selenite (Se(IV)) to more reduced Se species after the ash was 
deposited in the river. Naturally forming organoselenium, present 
as Se(II), may be among these reduced Se forms. No evidence of 
selenate was found in the ash pulled from the Emory River or the 
sluice channel.  

o Fly ash arsenic remained predominantly as As(V), with evidence of 
some slight shift to reduced arsenic-thiol species. 

• Selenate was only found in the waters collected from the stilling pond. 
Given that selenate was not detected in any of the systems preceding 
the stilling pond, it is hypothesized that selenium is photooxidized due 
to the exposure of surface waters to direct sunlight. More investigations 
are warranted to resolve this mechanism.  
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5 Physical and Chemical Characterization 
of Elutriate 

This chapter describes the experimental results of the extended effluent 
elutriate tests (EET) performed on ash materials collected from the Emory 
River and the sluice channel in June 2009, as described in Chapter 2. EET 
experiments were constructed as described in Chapter 3.  

Methods 

Total and dissolved metals were determined as described in Chapter 4. 
Arsenic (III) and (V) and selenium (IV) and (VI) were also determined as 
described in Chapter 4. Dissolved organic and inorganic carbon was 
determined using a Shidmadzu TOC-V analyzer with a catalytic 
combustion technique. Solid phase speciation of As and Se in elutriate 
sediments was conducted using µ-XANES as described previously in 
Chapter 4. Solid phase speciation of bulk metals was conducted using 
XANES, also described in Chapter 4. Elutriate particle size distributions 
were determined using a Beckman Coulter LS Series 100Q laser particle-
sizer generally in accordance with the procedure described by Poppe et al. 
(2000). The LS100Q measures particles from 0.4μm to 900 μm in size. 

Geochemical modeling was conducted using the software Visual Minteq 
(v. 2.61; Gustafsson 2009) to calculate the speciation of dissolved 
constituents in solution based on their thermodynamic solubility and 
complexation constants. These calculations focused on Se, As, Mn, and Cr. 
Elemental constituents were input into the program using the analytically 
determined concentrations as redox couples: Se was evaluated using the 
redox couple HSeO3-/SeO42-; As using the HAsO3/AsO4 couple; Mn using 
Mn(II), Mn(III), and Mn(IV); and Cr using the Cr2+/Cr(OH)22+ couple, 
Cr(VI) was not found to be significant Cr species. An appropriate redox 
couple for Hg was not defined in the program, and thus was not calculated. 
For selenium and arsenic metals, the concentrations of species were 
defined based on the analytical determinations - Se (IV) and As(V) were 
input based on the HPLC-ICP-MS analysis. The difference in selenium or 
arsenic concentration (total metals subtracted by concentrations of metal 
species) was assigned to Se(VI) and As(III), respectively, representing a 
"worse-case" scenario calculation, even though neither of the latter species 
were detected in solution. The Cr input was the divalent cation species. 
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Speciation calculations were performed by allowing the pH of the system 
to sweep from pH 4 to 10. For each set of calculations, system Eh was fixed 
at either -300, -100, 100, or 300 mV. The calculations were conducted to 
test both the pH and redox boundary conditions in which selenium and 
arsenic may undergo redox changes to their more toxic species in solution.  

Software constraints did not allow for the simultaneous input of all 
dissolved constituents in the elutriate systems. Therefore, As, Se, Mn, and 
Cr were tested in separate calculations in the presence of one additional 
constituent, added at the concentration detected in solution, to determine 
if the added constituent underwent a specific reaction (e.g., formed new 
pairs or precipitate solids). For each one of these calculations, and all 
subsequent calculations described in this chapter, solution anions were 
inputted based on the analytically determined concentrations (TIC 
concentrations were input as carbonate anions). For all calculations, 
computed species were allowed to over-saturate and produce secondary 
precipitates if thermodynamically appropriate. In addition, these 
secondary precipitates were allowed to further re-dissolve based on 
thermodynamic solubility.  

Preliminary calculations showed new species produced when Se was 
modeled in the presence of either Zn, Ni, or Cu, yet the predicted activities 
of these species were so low as to have virtually no effect on the activity of 
the major species predicted. 

Results 

The purpose of the elutriate tests described above was to simulate the 
extent of metals in the fly ash samples (Table 5) that might be released 
during dredging activities under extreme conditions. Dissolved metals 
concentrations in the aerated and nitrogen bubbled (oxic and anoxic 
regime) experiments for the elutriate tests created with Emory River and 
sluice channel waters and fly ash are shown in Figures 23-28. 

The solution data (Figures 23-26) show the concentration profiles of 
dissolved elements over the 240-hr elutriate test. The dissolved element 
concentrations span about 5 orders of magnitude with the major cations 
sodium, magnesium, potassium, and calcium remaining relatively 
constant over the 240-hr period at 1 - 10 mg/L or above. Some elements 
(e.g., beryllium, thallium, cadmium, chromium, nickel, and silver) were 
never detected above the 1 µg/L reporting limit, while others like barium, 
arsenic, manganese, selenium, and vanadium exhibit trends in 



ERDC/EL TR-11-9 43 

 

concentration over the EET experiment. For clarity, plots containing 
expanded scales of these latter elements are shown in Figures 27 and 28. 
These data show that arsenic concentrations in the Emory River elutriate 
reached about 50 µg/L, while arsenic concentrations in the sluice channel 
elutriates exceeded 80 µg/L by 240 hr of gas bubbling. Vanadium 
concentrations remained approximately constant in the sluice channel 
elutriates over the 10-day experiment, while increasing in the Emory River 
elutriates from about 10 to over 30 µg/L. Selenium concentrations 
increased in all four elutriate systems over the 10-day experiment, from <1 
to 5 µg/L in the Emory River systems and from 5 to 13 µg/L in the sluice 
channel elutriates.  

 
Figure 23. Dissolved metals concentrations in the Emory River oxic regime (i.e., bubbled with 

air) elutriate as a function of time. Error bars represent the standard deviation of triplicate 
elutriate preparations. 
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Figure 24. Dissolved metals concentrations in the Emory River anoxic regime (i.e., bubbled 

with nitrogen gas) elutriate as a function of time. Error bars represent the standard deviation 
of triplicate elutriate preparations. 

 
Figure 25. Dissolved metals concentrations in the sluice channel oxic regime elutriate as a 

function of time. Error bars represent the standard deviation of triplicate elutriate 
preparations. 
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Figure 26. Dissolved metals concentrations in the sluice channel anoxic regime elutriate as a 

function of time. Error bars represent the standard deviation of triplicate elutriate 
preparations. 

 
Figure 27. Expanded view of dissolved metals concentrations in the Emory River elutriates as 

a function of time. Error bars represent the standard deviation of triplicate elutriate 
preparations. 
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Figure 28. Expanded view of dissolved metals concentrations in the sluice channel elutriates 

as a function of time. Error bars represent the standard deviation of triplicate elutriate 
preparations. 

The total concentration of dissolved organic carbon (Figure 29) remained 
relatively constant at 3 mg/L over the first 96 hr of the EET, followed by a 
substantial increase by 240 hr in both the Emory River and sluice channel 
elutriates. The increase in total organic carbon between 96 and 240 hr 
suggests that the efforts to keep the ash materials suspended in solution 
over the EET stimulated microbial activity, which after an initial lag phase, 
may have exhibited an effect on the system. Note that this behavior is 
equally apparent in both the oxic and anoxic regime (air- and nitrogen-
bubbled) systems. Expected metal behaviors based on geochemical 
speciation modeling are discussed later in this section.  

In addition to the total dissolved concentrations, HPLC-ICP-MS was 
utilized to determine the concentrations of As(III) and As(V) (Figure 30) 
and Se(IV) and Se(VI) (Figure 31) in solution over the course of the 10-day 
elutriate experiment. These data show possible shifts in metal speciation 
with time, particularly as affected by the oxic and anoxic regime 
treatments on the systems. The data demonstrate the persistent redox 
stability of the elutriate solution over the course of the 10-day study. For 
example, no Se(VI), e.g., selenate, was detected in solution in any of the 
elutriates, even after 10 days of oxic regime treatment. The speciation data 



ERDC/EL TR-11-9 47 

 

show the measured increase in dissolved selenium concentration was 
attributed solely to the increase in Se(IV), e.g., selenite. This suggests that 
even with aeration, the redox potential of the system is poised such that 
selenite is the stable species. Similarly, speciation data showed that the 
measured increase in total arsenic was attributed to an increase in arsenic 
(V), e.g., arsenate. No As(III) was observed in these systems, even in the 
anoxic regime experiments. 

Figures 32 and 33 show the measured Eh and pH values for the 10-day 
elutriate experiments. Little variability is observed between the various 
oxic and anoxic regime elutriates. Variability in Eh drops approximately 
50 mV in all the systems from 1 to 24 hr, followed by a slow increase in Eh 
to near 275 mV by 240 hr. The pH of all the elutriates held between 7.25 
and 7.75 until 48 hr, after which the pH increases approximately 1.5 units. 
Due to the low concentrations of redox-active elements (e.g. Fe, Mn) in 
these systems, it is hypothesized that the redox potential may be strongly 
influenced by organic matter and oxygen produced by biological activity. 
Furthermore, the increase in pH could be due to the biological production 
of alkalinity. Biological production of oxygen could also explain the 
similarities observed between the oxic and anoxic regime elutriate. 

 
Figure 29. TOC concentrations in elutriate waters over the 10-day preparation period. 

Error bars represent the standard deviation of triplicate elutriate preparations. 
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Figure 30. Arsenic speciation in the oxic and anoxic regime Emory River and sluice channel elutriate experiments. Error bars represent the standard 

deviation of triplicate elutriate preparations. Non-detect concentrations of arsenic species (<2 µg/L) are plotted as one-half the detection limit (i.e. 1 µg/L). 
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Figure 31. Selenium speciation in the oxic and anoxic regime Emory River and sluice channel elutriate experiments. Error bars represent the standard 
deviation of triplicate elutriate preparations. Non-detect concentrations of selenium species (<2 µg/L) are plotted as one-half the detection limit (i.e. 1 

µg/L). 
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Figure 32. Eh values measured over the course of the 10-day elutriate experiment. Measured 
Eh values have been adjusted to compensate for the platinum electrode having a silver:silver 

chloride reference electrode (200 mV added). 

 
Figure 33. pH values measured over the course of the 10-day elutriate experiment. 
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Solid-phase metal speciation  

Bulk XANES analysis for Mn in the ash samples (see Figure 6) shows the 
effect of the extensive air bubbling (oxic regime treatment) on the ash. The 
data show a noticeable shift in the Mn XANES spectra, from containing 
predominantly reduced Mn species to a partially oxidized Mn species in 
both the Emory River and sluice channel systems. Therefore, this provides 
evidence that the system did undergo oxidation to some extent, even 
though the solution redox remained relatively constant. This result also 
explains the reduction in dissolved Mn over the 240-hr period as shown in 
Figures 27 and 28.  

Interestingly, bulk Fe XANES (see Figure 7) showed relatively minor 
change in the Fe redox state over the 240-hr oxic regime period. The 
elutriate Fe species (see Table 11) remained relatively stable, similar to 
that of the source pile. Thus, the data indicate that the Mn in the ash was 
responsive to the treatment conditions, not the Fe phases. Figures 34 and 
35 show the stability diagrams for Fe and Mn oxides, respectively. Based 
on the pH and redox measurements (Figures 32 and 33), Fe(III) was 
expected to remain stable while EET conditions put the system close to the 
redox barrier between Mn(II) and Mn(IV). Similar observations have been 

 
Figure 34. Pourbaix (Eh – pH) stability diagram for iron oxides. 
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Figure 35. Pourbaix (Eh – pH) stability diagrams for manganese oxides. 

previously reported for dissolved iron and arsenic species in poised redox 
systems (Bednar et al. 2005). Thus, in the Emory River and sluice channel 
systems, Mn serves as a more responsive indicator of potential shifts in the 
river conditions that may be associated with redox changes in Se and As. 
The formation of oxidized Mn in the elutriate solid samples is in 
agreement with the decrease in the amount of total dissolved Mn in the 
elutriate waters.  

Bulk XANES analysis shows arsenic (Figure 36) in the EET systems mainly 
as the As(V) species after 240 hr of oxic regime treatment. Evidence was 
also observed for 3 to 12% arsenite in the Emory River and sluice channel 
elutriates, respectively, whether treated with an oxic or anoxic regime. The 
data suggest increasing levels of arsenite as the ash moves from the river 
to the sluice channel through dredging, although the mechanism for this 
transformation is unclear.  

Bulk XANES data (Figure 37) determined selenium speciation in the EET 
systems as approximately 40-80% “reduced” selenium (probably 
organoselenium) and 20-60 % selenite. This proportion of covalently 
bound Se is similar to that observed in Chapter 4, suggesting that this 
form of Se may be chemically stable in the river system.  
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µ-XANES analysis was conducted on sediments collected from the 
extended elutriate experiments after bubbling with gas for 240 hr. Given 
time constraints associated with this work, investigations focused on the 
sediments treated with the oxic regime (bubbled with air), to understand 
the potential for Se oxidation and Se(VI) release from the elutriate 
systems. The data showed that As(V) made up the predominant arsenic 
species in both the Emory River and sluice channel elutriates (Figure 38). 
Evidence was also found for As(III) in the µ-XANES spectrum for one site 
on the sluice channel elutriate sediments, yet As(V) remained the major 
arsenic species in the ash. 

 
Figure 36. Results from linear combination fits of arsenic XANES data on bulk ash and 

elutriate samples. Source = source pile, EM SED = Emory River sediment, SL SED = sluice 
channel sediment, EM EL O = Emory River elutriate treated with oxic regime, EM EL N = 

Emory River elutriate treated with anoxic regime, SL EL O = sluice channel elutriate treated 
with oxic regime, and SL EL N = Sluice Channel Elutriate treated with anoxic regime. As(V) = 

arsenate, As(III) = arsenite and As-S is arsenic bound to sulfur. 



ERDC/EL TR-11-9 54 

 

 
Figure 37. Results from linear combination fitting of selenium XANES on bulk Emory River and 

sluice channel ash and elutriate samples. Source = source pile, EM SED = Emory River 
sediment, SL SED = sluice channel sediment, EM EL O = Emory River elutriate treated with 
oxic regime, EM EL N = Emory River elutriate treated with anoxic regime, SL EL O = sluice 

channel elutriate treated with oxic regime, and SL EL N = sluice channel elutriate treated with 
anoxic regime. Se(IV) = selenite, OrgSe = Se bound to thiol bearing C-compounds, and Se-S is 

selenium bound to sulfur. 



ERDC/EL TR-11-9 55 

 

 
Figure 38. Results from linear combination fittings of µ-XANES data collected at the arsenic K-
edge on discrete locations in the ash and treated with oxic regime elutriate samples. Fittings 

refer back to Figure 15. 

Se µ-XANES analysis of the Emory River elutriate sediments (Figure 39) 
showed evidence for both Se(IV) and “reduced” Se species (organoselenium 
as discussed previously). However, the presence of a micro-domain 
containing Se(VI) in the Emory River elutriate sediments confirms the 
possibility of obtaining Se(VI) through extended oxidation, although no 
Se(VI) was detected in solution during any of the elutriates. Thus, if Se(VI) 
was released from the elutriate sediments, it was released at concentrations 
undetectable at the 2-ppb limit. For the sluice channel elutriates, no 
evidence of Se(VI) was found, only mixtures of “reduced” Se and Se(IV). 
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Figure 39. Results from linear combination fittings of µ-XANES data collected at the selenium 

K-edge on discrete locations in the Emory River and sluice channel ash and oxic regime 
Emory River and sluice channel elutriate samples. Source = source pile, EM SED = Emory 

River sediment, SL SED = sluice channel sediment, EM EL = Emory River elutriate, and SL EL= 
sluice channel elutriate. The numbers refer to the number of XANES scans per sample. Se(IV) 
= selenite, OrgSe = Se bound to thiol bearing C-compounds, and Se-S is selenium bound to 

sulfur. 

Sediment particle size distributions during the EET 

Figures 40 and 41 show particle size distribution data obtained during the 
240-hr bubbling period for the Emory River and sluice channel elutriates, 
respectively. The data show a slight shift in the particle size distribution 
curves toward smaller particle sizes with prolonged gas bubbling. This 
shift was more pronounced in the sluice EET than the Emory River EET, 
particularly for the larger particle sizes. Such shifts may be indicative of 
the effect of prolonged agitation of the sediment materials, and successful 
disaggregation of larger particles. Also, this effect may be related to the 
difficulty of fully suspending the ash material during the EET experiments. 
With time, ash material accumulating on the bottom of the EET vessels 
tended to “concrete” or form a crust so that it was necessary to periodically 
break up by mechanical stirring. Thus, particle size distributions would be  
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Figure 40. Particle size data for the Emory River elutriate experiments. 

expected to have shifted slightly due to the removal of larger aggregates in 
the crust, which became difficult to resuspend. In any case, the data show 
that the prolonged bubbling did have a dramatic effect on the particle size 
distribution (better defined as a one to two order of magnitude difference). 
It is unclear to what degree such a shift in particle size distribution may 
have impacted the dissolution of Se and As.  

Geochemical modeling 

While the above studies provide information relevant to the species of 
arsenic and selenium, the actual chemistry of these metals is controlled by 
the existence of pairs and complexes made up from these particular 
species. Given the almost impossible task of analytically determining these 
pairs and complexes, geochemical modeling was used to predict the 
constituents based on reported literature values describing solubility and 
pairing complexation constants.  
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Figure 41. Particle size data for the sluice channel elutriate experiments. 

Manganese. Equilibrium modeling of Mn in elutriate systems 
(Figures 42-45) shows the main Mn species as Mn2+, with MnCO30 aqueous 
pair becoming important at pH > 8 at all redox ranges tested. According to 
this calculation, Mn(III) and Mn(IV) were not predicted to be stable in the 
measured elutriate conditions, in spite of evidence of oxidation under the 
oxic regime systems. The evidence suggests that the redox exhibited during 
the elutriate system actually represents a pE buffering capacity of this 
system, around the quantity of Mn in the system. If the EET was extended 
to complete Mn oxidation, the bulk Eh would have increased accordingly.  
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Figure 42. Results from geochemical modeling predicting manganese pairs and complexes in 

the Emory River elutriate (t = 0 hr), based on total Mn determined in solution. Calculations 
were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 mV. 
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Figure 43. Results from geochemical modeling predicting manganese pairs and complexes in 
the Emory River elutriate (t = 240 hr), based on total Mn determined in solution. Calculations 

were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 mV. 
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Figure 44. Results from geochemical modeling predicting manganese pairs and complexes in 
the sluice channel elutriate (t = 0 hr), based on total Mn determined in solution. Calculations 

were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 mV. 
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Figure 45. Results from geochemical modeling predicting manganese pairs and complexes in 

the sluice channel elutriate (t = 240 hr), based on total Mn determined in solution. 
Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 

mV. 
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Chromium. Equilibrium modeling of chromium (Figures 46 and 47) was 
limited to detection of the metal at t = 240 hr. In general, the modeling 
predicted dominance of Cr(II) complexes at acid pH and Cr(III) complexes 
at basic pH values for all redox conditions tested. 

 
Figure 46. Results from geochemical modeling predicting chromium pairs and complexes in 

the Emory River elutriate (t = 240 hr), based on total Mn determined in solution. Calculations 
were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 mV. 
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Figure 47. Results from geochemical modeling predicting chromium pairs and complexes in 

the sluice channel elutriate (t = 240 h), based on total Mn determined in solution. Calculations 
were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 mV. 

Arsenic. Figures 48-51 show the geochemical speciation calculations for 
arsenic. Log activity plots show a wide variety of predicted arsenic pairs and 
complexes, based on the arsenite/arsenate redox couple. For the Emory 
River sediment, speciation calculations predicted the main arsenic species 
as As(V), in the forms of H2AsO4- and HAsO42- (pKa for these two species  
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Figure 48. Results from geochemical modeling predicting arsenic pairs and complexes in the 
Emory River elutriate (t = 0 hr), based on total and speciated arsenic determined in solution. 

Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 mV. 
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Figure 49. Results from geochemical modeling predicting arsenic pairs and complexes in the 

Emory River elutriate (t = 240 hr), based on total and speciated arsenic determined in 
solution. Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to 

+300 mV. 
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Figure 50. Results from geochemical modeling predicting arsenic pairs and complexes in the 

sluice channel elutriate (t = 0 hr), based on total and speciated arsenic determined in 
solution. Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to 

+300 mV. 
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Figure 51. Results from geochemical modeling predicting arsenic pairs and complexes in the 

sluice channel elutriate (t = 240 hr), based on total and speciated arsenic determined in 
solution. Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to 

+300 mV. 
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is 6.94). At Eh = 300 mV, As(V) represented the dominant species, with the 
percent distribution of the H2AsO4- and HAsO42- pairs well described by 
simple Henderson-Hasselbauch relationships. With decreasing Eh, the 
calculations predicted an increase in As(III) species, in the form of H3AsO3 
(arsenious acid) and H2AsO3-(pKa = 9.2). Thus, the predictions show that 
the thermodynamically favored arsenic species in the Emory River and 
sluice channel systems as As(V) – evidence supporting both the liquid and 
solid phase data. 

Figure 49 shows the arsenic speciation calculations for the Emory River 
EET after 240 hr of oxic regime treatment. Thermodynamically, the t = 0 
and 240 hr systems are very similar with respect to the arsenic pairs 
predicted. However, it was observed that the log activity values for the 
various arsenic pairs were shifted somewhat due to the higher level of 
barium in the elutriate system. Thus, the model predicted the precipitation 
of BaHAsO4 • 2H2O (Figure 55). Redox-associated shifts in BaHAsO4 • 
2H2O are shown in Figure 55. In the SLC, t = 0 and 240-hr systems, the 
proportion of arsenic pairs is also predicted to be similar to  Emory River 
sediments, except the higher concentration of sulfate is predicted to result 
in the precipitation of barite (BaSO4) instead of BaHAsO4 • 2H2O 
(Figure 55). 

Selenium. Se speciation calculations were not performed on the Emory 
River (t = 0 hr) elutriates as no Se was detected in solution. However, 
Se(IV) was detected in the oxic regime elutriates. Calculations predicted 
Se(IV) as the dominant species in this system, in the form of HSeO3- and 
SeO32- (Figure 52), even after assigning “excess” selenium concentration 
(total selenium – Se(IV)) to Se(VI). Similar predictions were obtained for 
the sluice channel systems (Figures 53 and 54). Predictions show that 
SeO42- only emerges as a major selenium species under oxidation 
conditions (Eh = 300 mV) much higher than those generally observed in 
the Emory River or sluice channel.  
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Figure 52. Results from geochemical modeling predicting selenium pairs and complexes in 

the Emory River elutriate (t = 240 hr), based on total and speciated Se determined in 
solution. Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to 

+300 mV. 
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Figure 53. Results from geochemical modeling predicting selenium pairs and complexes in 

the sluice channel (t =0 hr), based on total and speciated Se determined in solution. 
Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 

mV. 

-soo mv -300 mv 
0 13:1 

.:= ; 

~ 
100 -- H2Se03(aq) 

-10 • -v- HSe03·1 

~ " 
aJ " HSt041 ., 

·20 " -.- Se03·2 

~ 
-~ til 

-- Se0~2 

~~ 
Q. 

"' ·30 VI 'll 
0 .... _, 

3:1 
·40 

• 0 

·60 
3 4 5 6 7 8 9 10 II 3 4 5 6 7 8 9 10 II 

pH pH 
- 100 mv -100 mv 

·5 120 

·10 ~ 100 .--- • 
~ 

· 15 
" 

80 

·20 

~ 
·8 60 \ · ~ " ·25 
Q. 

40 
8' 

Vl 

_, ·30 .... 20 

·35 0 • ·40 
3 4 6 ~ 7 8 9 10 II 3 4 6 8 7 8 9 10 II 

pH pH 
100mV 100mV 

·6 13:1 

·10 >=<;:< 100 

·-~ ,_ 
-16 " aJ 

~ 

~ -20 
§ til \ 

<( ~ - · f}; 
"' 'll 
0 ·26 .... \ _, 

:20 
·30 ./ • 0 

·36 
3 4 5 6 7 8 9 10 II 3 4 6 6 7 8 g 10 II 

pH pH 
300 mV 300mV 

·6 120 
·8 

100 ·10 ·~ .f · 12 
!l 

80 

~ 
·14 ·a 60 \ -18 " / Q. 

8' ·18 VI 40 
_, ·20 0 .... 

20 . 
-22 
·24 • 0 

·26 
3 4 5 6 8 9 10 II .3 4 5 6 7 8 9 10 1l 

H H 



ERDC/EL TR-11-9 72 

 

 
Figure 54. Results from geochemical modeling predicting selenium pairs and complexes in 

the sluice channel (t = 240 hr), based on total and speciated Se determined in solution. 
Calculations were performed for a pH sweep of 4 to 10, and redox sweep of -300 to +300 

mV. 
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Figure 55. Results from geochemical modeling predicting precipitation of barium compounds (in mol/L) at 
t = 0 h in the (left) Emory River and (right) sluice channel elutriates. Predictions are based on total Ba and 
total and speciated As determined in solution. Calculations were performed for a pH sweep of 4 to 10, and 

redox sweep of -300 to +300 mV. 

Conclusions: 

• Increased dissolution of several elements (e.g., As, Ba, V, Se) was 
observed over the 10-day EET, while dissolved Mn concentrations 
decreased. Even though system redox remained relatively stable, fly 
ash Mn was demonstrated to partially oxidize by extensive oxic regime 
treatment. Iron phases were unaffected. The one order of magnitude 
increase in dissolved organic carbon over the EET suggests the 
experimental conditions promoted microbial activity. 

• With the exception of Mn, bulk metal (loid) speciation remained 
relatively constant over the 10-day period. The major exception to this 
observation came from µ-XANES analysis showing a domain of 
selenate in Emory River elutriate solid after the 10-day oxic regime 
period, even though selenate was not detected in solution. It is unclear 
whether this domain was caused by the elutriate conditions or existed 
before the experiments were performed. However, the results do open 
up the possibility that extensive oxidation of the system can produce 
selenate. Geochemical modeling confirms that the Emory River 
conditions represent a lower boundary where selenate is 
thermodynamically stable in this system, although a relatively minor 
species relative to selenite.  

• Given that both the anoxic and oxic regime (nitrogen- and air-bubbled) 
systems displayed nearly identical behavior, it is hypothesized that the 
trend in the dissolution of metals over the 10-day period was due to the 
extended agitation of the fly ash. The corresponding spike in microbial 
activities supports the view that constantly dispersing the fly ash 
enhances the microbial bioavailability to surface-adsorbed nutrients.  
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6 Bioassays 

Methods 

The potential for sediment elutriate effects was assessed by 10-day 
exposures of two different life stages of the fathead minnow Pimephales 
promelas. This fish is a recommended freshwater test species for elutriate 
exposures in USEPA and USACE guidance for testing dredged material 
(USEPA / U.S. Army Corps of Engineers (USACE) 1991, 1998). The P. 
promelas (Figure 56) is laboratory-cultured and was obtained from a 
commercial source (Aquatic Biosystems, Fort Collins, CO, USA). Larval 
fish were selected to assess the potential toxicity of a more sensitive life 
stage while juvenile fish were tested to gain information on whole body 
burdens and the potential for gill damage. The larval fish were exposed to  

 
(a) 

 
(b) 

Figure 56. Images of (a) larval and (b) juvenile Pimephales promelas. 
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both elutriates (EMR-EL and SLC-EL), while the juvenile fish were 
exposed only to EMR-EL-AF. For all exposures, the oxic regime 10-day 
extended elutriate preparation described above was considered the 100% 
elutriate treatment. In addition, this elutriate was diluted with Emory 
River site water (river mile 12; RF1-WA) to prepare 50% and 10% elutriate 
treatments. Comparative treatments included the reference site water 
(RF1-WA, 0% treatment) and a performance control (dechlorinated tap 
water, Vicksburg, MS, USA, municipal source). Each treatment involved 
five experimental replicates and exposures were conducted at 20 ± 1 °C to 
represent conditions at the dredging site.  

To maintain water quality during the exposures, water exchanges (90% of 
total volume) using freshly diluted treatments (control, 0, 10, 50, 100%) 
were conducted on test days three and seven. Daily water exchanges were 
not practical due to 1) the amount of water that would be required for both 
bioassays (> 800 L), and 2) the settling of the solid phase particles in the 
larval bioassay that necessitated transfer of larvae to new exposure 
chambers at each water renewal to avoid temporally increasing test 
concentrations. Prior to preparation of test concentrations, the stored 
100% elutriates were thoroughly homogenized by mechanical mixers 
(Lightnin DuraMix, E78R2558N-RR, Mixing Equipment Inc., Avon, NY, 
USA for EMR-EL and IKA, Model RW 20 DS1, Wilmington, NC, USA for 
SLC-EL) for 5 minutes and elutriate consistency at each renewal was 
confirmed by total suspended solids (TSS) measurements (conducted 
according to American Public Health Association (APHA) 1999). During 
testing, larval and juvenile P. promelas received feeding rations of 
Artemia nauplii and fish flakes (Zeigler® AquaTox Feed, Aquatic Eco-
Systems, Inc., Apopka, FL, USA), respectively. In compensation for the 
forgoing daily water renewals, this ration was supplied every other day to 
maintain water quality. This procedure is in basic accordance with the 
96-hr P. promelas test method in USEPA/USACE (1998). Survival was 
assessed daily and deceased individuals were removed promptly.  

Water quality parameters (temperature, pH, conductivity, dissolved 
oxygen) were recorded for all replicates at test initiation and termination 
and for one replicate per treatment during test days 1-9. Ammonia was 
measured in one replicate per treatment over the duration of the exposure 
and alkalinity and hardness were measured at test initiation. A model 315i 
meter (WTW; Weilheim, Germany) was used for pH and temperature, a 
model Oxi 330 meter (WTW; Weilheim, Germany) was used for D.O. and 
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an ECTestr low instrument (Oakton Instruments, Vernon Hills, IL, USA) 
was used for conductivity. Meters were calibrated daily and slopes were 
logged (Appendix F). Ammonia (Model PAN Code 4795), alkalinity (Model 
WAT-DR Code 4491) and hardness (Model PHT-DR-L1 Code 4482) were 
measured using LeMotte (Chestertown, MD, USA) titration kits.  

Larval fish elutriate bioassay  

Fish larvae were obtained and held for 72 hr to allow acclimation to 
laboratory conditions. During each day of acclimation, a feeding ration of 
Artemia nauplii was supplied and water quality was monitored and 
recorded (Appendix F). The age of the larval fish at test initiation was 9 days 
post-hatching. This age was selected to be more sensitive than the juvenile 
life stage but more tolerant to the reported confounding factors inherent to 
the site (i.e., fungal infections) and to a low feeding ration. Tests were 
conducted in general accordance with guidance (USEPA/USACE 1998; 
USEPA 2002a, 2002b). Each of the five experimental replicates per treatment 
received 10 larvae. Each replicate was gently aerated from an oil-free source 
(trickle flow, 2-5 bubbles per second) to provide some turbulent flow and to 
maintain dissolved oxygen levels. More rigorous aeration was not 
implemented (to attempt to keep the solid phase material in suspension) to 
avoid energetic stress to the larval fish. At test termination, the endpoints 
assessed were survival, biomass, and abnormalities. Additionally, a 
reference toxicity test using KCl (positive control) was conducted to assess 
the larval fish health relative to historic control charts. Additional details on 
the general conduct of the bioassays are provided in Table 14. The exposure 
system is shown in Figure 57 (a).  

Juvenile fish elutriate bioassay 

Juvenile fish were also obtained and held for 72 hr to allow acclimation to 
laboratory conditions. The acclimating fish received a daily feeding ration 
of AquaTox fish flakes and water quality parameters were recorded daily 
(Appendix F). Juvenile fish (4.2 ± 0.3 cm) were selected to supply 
adequate tissue mass for chemical analysis and gill histopathology. Larger 
adult fish were not used since they may reduce the water quality within the 
test chambers more rapidly. While a specific testing protocol was not 
available for this juvenile fish exposure, it was conducted in general 
accordance with bioassay guidance (USACE/USEPA 1998; USEPA 2002a, 
2002b). Each of the five experimental replicates per treatment received 
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Table 14. Summary of conditions for fly ash elutriate toxicity tests conducted by ERDC. 

Description Larval Pimephales promelas Juvenile Pimephales promelas 

Test type Static renewal on days 3 and 7 Static renewal on days 3 and 7 

Test duration 240 hr 240 hours 

Temperature 
Mean: 20.0 ± 1.0°C 
Instantaneous: 20.0 ± 3.0°C 

Mean: 20.0 ± 1.0°C 
Instantaneous: 20.0 ± 3.0°C 

Salinity / conductivity Site specific Site specific 

pH 7-9 SU 7-9 SU 

Light quality Ambient laboratory Ambient laboratory 

Light intensity 10-20 uE/m2/s 10-20 uE/m2/s 

Photoperiod 16L:8D 16L:8D 

Test chamber size 300-ml beakers 4 L aquarium 

Test solution volume 200 mL 3.5 L 

Renewal of overlying water 90% renewal on Days 3 and 7 90% renewal on Days 3 and 7 

Age / size of test organisms Approximately 9 days old, 24-hr 
range 3-5 cm 

No. organisms per chamber 10 5 

No. replicates 5 5 

No. organisms per concentration 50 25 

Feeding regime 0.2 ml concentrate of Artemia 
nauplii every other day Fish flakes ad libitum every other day 

Test chamber cleaning Settled elutriate rinsed away at 
water exchanges 

Settled elutriate rinsed away at water 
exchanges 

Test solution aeration Trickle flow, 3-5 bubbles per second Moderate to heavy 

Dilution water Site water  Site water  

Test concentrations Three dilutions of elutriate, 
reference, and control (lab)  water 

Three dilutions of elutriate, reference, 
and control (lab)  water 

Dilution series 100%, 50%, 10%, 0% 100%, 50%, 10%, 0% 

Endpoint 
Survival, growth,  
abnormalities 

Survival, organ mass, abnormalities, 
histology, tissue residues 

Sampling and hold time 
< 8 weeks for sediment 
ASAP following elutriate preparation 

< 8 weeks for sediment 
ASAP following elutriate preparation 

Sample volume required 7.2 L per site minimum 126 L per site minimum 

Test acceptability criterion At least 80% survival in the 
negative control 

At least 80% survival in the negative 
control 
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(a) 

 
(b) 

Figure 57. Image of exposure systems for (a) larval and (b) juvenile Pimephales 
promelas. 
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five juvenile fish and was rigorously aerated from an oil-free source to 
represent turbulent lotic conditions, and to provide adequate agitation to 
keep the solid phase material suspended and maintain dissolved oxygen 
levels. This was in contrast with the larval exposure and was implemented 
in this case to assess extreme effects of the solid phase material on the 
gills. The exposure system is shown in Figure 57 (b). 

At test termination, the endpoints assessed were survival, whole fish 
biomass, liver mass (to determine a liver to body mass index), gill 
histopathology, and abnormalities. At termination, all fish were blotted 
dry and three of the five fish per replicate were immediately frozen for 
analysis of chemical residues in whole fish residues. These fish were later 
composited and homogenized into a fine powder using a mortar and pestle 
over a liquid nitrogen bath and then submitted for chemical analysis. 

Fish homogenates were digested by a modified USEPA method 3050B, 
explicitly, using additional hydrogen peroxide as needed to destroy lipids 
that may interfere with ICP-MS elemental analysis. The digestates were 
filtered and diluted as described above with the fly ash and reference 
sediment materials. Due to the generally low levels of metals present in 
tissue, ICP-AES was not used for analysis. Mercury was determined by 
cold vapor atomic fluorescence using a PS Analytical atomic fluorescence 
instrument following USEPA method 7474 (USEPA 2007). 

Dissections were conducted at ERDC on the remaining two fish per 
replicate immediately following test termination. Fish were anesthetized 
(Tricaine methanesulfonate, TMS, MS-222) and livers and gills were 
carefully removed using Fisherbrand micro-dissection scissors (08-953-
1B, Thermo Fisher Scientific, Waltham, MD, USA) assisted by dissecting 
microscopes. Gills were imaged (Figure 58) and immediately placed into 
10-ml Bouin’s Solution (Sigma Chemical, HT10132-1L, Saint Louis, MO, 
USA) contained in 20-ml glass scintillation vials. Specimens were shipped 
overnight to the Department Pharmacology at the University of 
Mississippi (Oxford, MS, USA) for gill histopathology.  

Statistical analysis   

All statistical comparisons were conducted using SigmaStat software 
(SPSS, Chicago, IL). Data normality and homogeneity were assessed by the 
Kolmogorov-Smirnov and Levene’s Tests, respectively. All survival data 
were arc-sine transformed. A one-way ANOVA was conducted to assess  
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Figure 58. Gills dissected from an unexposed juvenile Pimephales promelas. 

statistical significance between treatment levels (α = 0.05), and individual 
differences were elucidated using Dunnett’s test. When necessary, data 
were transformed (square root, log10) to accommodate the assumptions of 
normality. When data distributions did not allow parametric statistics, the 
Kruskal-Wallis ANOVA on ranks was applied. Statistical significance of 
endpoints for the various treatment levels (10, 50, 100%) was compared 
relative to the RF1-WA site water (0% treatment). A paired t-test (0% vs. 
treatment) was used to determine the individual p-values. Tissue residues 
of juvenile fish were compared by one-way ANOVA and the Dunnett’s 
method as described above.  

Results 

The survival in both life stages of P. promelas in the negative control met 
acceptability criteria (4-day larval survival = 100%, 10-day larval survival 
= 86%, 10-day juvenile survival = 100%) as defined in Table 14. 
Additionally, all water parameters measured during the exposures 
(Appendix F) were within the ranges specified by test guidance. The 48-hr 
and 96-hr LC50 values for larvae exposed to KCl (positive control) were 
both 0.69 (0.60 – 0.80) g KCl/L (Appendix G), which falls within the 
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required two standard deviations from the mean LC50 derived from 
control charts (0.61 – 1.13 g/L). The TSS levels were determined to be 
comparable for the resuspended 100% treatment and freshly diluted 50 
and 10% treatments on each of the water renewal days (Table 15). 

Table 15. Confirmation of elutriate homogenization consistency by total suspended solids 
(TSS) concentrations prior to water renewals (days 0, 3, and 7). NA = data not available, 

sample not taken. 

Site ID Concentration 

Mean total suspended solids (mg/L) 

Day 0 Day 3 Day 7 

EMR-EL 

10% 36.92 ± 10.63 51.5 ± 15.2 50.00 ± 2.38 

50% 185.33 ± 16.63 215.5 ± 33.81 270.08 ± 18.00 

100% 500.42 ± 32.17 453.08 ± 48.57 527.58 ± 17.32 

SLC-EL 

10% 45.08 ± 14.68 46.50 ± 2.84 46.17 ± 39.81 

50% NA 157.58 ± 12.13 213.83 ± 31.04 

100% 435.17 ± 12.79 461.92 ± 425.07 468.75 ± 14.34 

Larval elutriate bioassay 

In the larval fish exposure, daily survival counts were estimated in the 50 
and 100% treatments due to the opaque nature of the media and settled 
solid phase material. However, survival counts were fully assessed on 
water exchange days (days 3 and 7) and at test termination (day 10). 
Normal feeding behavior was observed during the exposure. While some 
spinal curvature was observed in individual fish (denoted by asterisks in 
the raw data sheets, Appendix F), these abnormalities were not observed 
monotonically. Fungal growths were not noted. Relative to the site water 
treatment (0%), there were no significant decreases in 4-day or 10-day 
larval survival (Table 16). However, 10-day survival was significantly 
greater in the EMR-EL-LF-100% treatment relative to site water (0% 
treatment). While slight decreases in survival were observed for the two 
highest SLC treatments (SLC-EL-LF-100% and 50%) as the exposure 
approached 10 days (Figure 59(a)), they were not statistically significant. 
This trend was not observed in the EMR-EL-LF treatments. Overall, larval 
growth did not occur relative to the initial weights of the fish, potentially 
due to the reduced feeding ration (once every other day vs. twice daily), 
which was employed to maintain water quality with fewer water 
exchanges. The reduced feeding ration was a deviation from the standard 
bioassay method. Data are consequently reported as biomass. Only one 
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statistically significant decrease in 10-day biomass relative to the site 
water was observed for EMR-EL-LF-10%. However, significant reductions 
were not observed in the higher treatments (EMR-EL-LF-100% and 50%).  

Table 16. Summary of larval Pimephales promelas survival and biomass after 10 days of 
exposure. All statistical comparisons were to the site water (0%). Asterisks indicate a 

statistically significant decrease in the endpoint while number signs indicate a statistically 
significant increase in the endpoint. Individual p values were obtained through paired t-tests 
in comparison to the site water (0%). One-way ANOVA and paired tests provided equivalent 

results. NA = data not available. 

Site ID Concentration 

4-day 
Survival 

10-day 
Survival 

10-day 
Individual Fish 

Biomass 

Mean (%) P value Mean (%) P value 
Mean 
(mg) P value 

EMR-EL-LF 

Control 100 ± 0 NA 86 ± 5 NA 0.20 ± 0.01 NA 

0% 94 ± 5 NA 74 ± 15 NA 0.24 ± 0.05 NA 

10% 96 ± 5 0.690 74 ± 15 0.800 0.18 ± 0.02* 0.043 

50% 100 ± 0 0.151 76 ± 19 0.667 0.20 ± 0.02 0.810 

100% 98 ± 4 0.242 94 ± 5 # 0.017 0.20 ± 0.01 0.092 

SLC-EL-LF 

Control 100 ± 0 NA 86 ± 5 NA 0.20 ± 0.01 NA 

0% 94 ± 5 NA 74 ± 15 NA 0.24 ± 0.05 NA 

10% 88 ± 4 0.098 74 ± 11 0.976 0.21 ± 0.03 0.229 

50% 78 ± 28 0.244 64 ± 31 0.690 0.20 ± 0.08 0.306 

100% 90 ± 12 0.714 68 ± 13 0.487 0.21 ± 0.04 0.302 

Juvenile elutriate bioassay 

No mortality or abnormality was observed during the 10-day exposure of 
juvenile fish. Fish length (p = 0.194), whole fish biomass (p = 0.188), liver 
mass (p = 0.506), and the liver somatic index (p = 0.789) were not 
significantly different between treatments relative to the site water (0% 
treatment) (Table 17). The combination of the rigorous aeration and the 
current created by fish swimming kept the solid phase material in 
suspension (see photographs in Figure 57). The juvenile fish could not be 
quantified in the 50 and 100% treatments during non-water exchange days 
due to the opaque nature of the suspension. Normal feeding behavior was 
observed in all treatments throughout the exposure. 
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(b) 

Figure 59. Daily survival of larval Pimephales promelas assessed over the 10-day exposure 
duration for (a) SLC-EL-LF, and (b) EMR-EL-LF. Estimates of the data distribution were omitted 

for clarity but are available in Tables 14 and 15. 
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Table 17. Summary of mean juvenile Pimephales promelas survival and biomass (and one 
standard deviation from the mean) after 10 days of exposure to EMR-EL-AF. Numbers in 

parentheses represent the coefficient of variation. NA = data not available. 

Concentration 
Percent 
Survival 

Length 
(cm) 

Biomass 
(mg) 

Liver mass 
(mg) 

Liver Somatic 
Index 

Control 100 ± 0 NA NA NA NA 

0% 100 ± 0 
4.2 ± 0.3 
(7%) 

888 ± 188 
(21%) 

16.83 ± 4.64 
(28%) 

1.9 ± 0.6 (30%) 

10% 100 ± 0 
4.0 ± 0.4 
(10%) 

796 ± 173 
(22%) 

16.04 ± 4.63 
(29%) 

2.0 ± 0.3 
(16%) 

50% 100 ± 0 
4.3 ± 0.2 
(5%) 

959 ± 138 
(14%) 

18.46 ± 5.06 
(27%) 

1.9 ± 0.5 
(24%) 

100% 100 ± 0 
4.2 ± 0.3 
(6%) 

943 ± 167 
(18%) 

20.04 ± 8.09 
(40%) 

2.2 ± 0.8 
(37%) 

Whole juvenile fish body burdens 

Analysis of the whole bodies of the juvenile Pimephales promelas revealed 
a dose-dependent response in the mean concentrations of the six metals of 
interest (Table 18). The increases in As, Ba, Se, and V were significantly 
greater in all EMR-EL-AF treatments (10%, 50%, 100%) relative to fish 
exposed to the Emory River reference water (0%). For Hg, the two highest 
treatments (50%, 100%) showed significantly higher concentrations in the 
fish. While Cr did increase monotonically, no statistical significance was 
found in body burdens relative to the 0% treatment. Significant increases 
in whole body burdens were observed for an additional 11 metals, 10 of 
which showed monotonic increases (Al, Cd, Co, Cu, Fe, K, Mg, Mo, Pb, Tl). 
While metals were detected in the AquaTox fish food that was provided 
every 48 hr (As: 1.7, Ba: 3.17, Cr: 5.5, Hg, 0.002, Se: 1.3, V: 0.36 mg/kg), 
the feeding ration was kept equal in all exposure chambers. Thus, the 
consistent and statistically significant dose-dependent relationship in the 
whole body burdens of the fish suggests that the source of the metal 
burdens in fish was the test material. However, provided that this 
assessment was a whole fish analysis in an exposure to metal-laden 
particles in suspension, the measured concentrations include the sum of 
metals accumulated in tissues and material that resided in the gut.  

In order to assess the portion of metals in tissue measured during the 
juvenile P. promelas 10-day bioassay that were attributable to metal 
associated with ingested particles present in the gut, an additional 10-day 
juvenile P. promelas study was conducted. Determining what fraction of 
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metals present in the gut vs. the fraction present in the rest of the body is 
important in that a significant portion of the metals in the gut may be 
passed out of the body and may not be bioavailable to the fish (Vijver et al. 
2004). 

Table 18. Whole Pimephales promelas body burdens (mg/kg wet weight) for arsenic (As), barium (Ba), 
chromium (Cr), mercury (Hg), and vanadium (V) and other metals (below the double line). Selenium is 

reported as a dry weight using an internally derived 0.238 conversion factor to compare to a USEPA (2004) 
tissue benchmark value. Asterisks denote a significant increase relative to tissue concentrations measured 

in the 0% (Emory River Reference) treatment. The detection limit was 0.10 mg/kg (detection limit for 
mercury was 0.005 mg/kg). 

Metal Control 0% 10% 50% 100% 

As 0.12 ± 0.02 0.37 ± 0.04 1.21 ± 0.22 * 2.95 ± 0.76 * 2.84 ± 0.99 * 

Ba 1.83 ± 0.17 2.40 ± 0.52 8.20 ± 1.82 * 18.54 ± 4.99 * 20.24 ± 7.90 * 

Cr 1.86 ± 1.12 3.53 ± 3.20 5.50 ± 3.00 5.45 ± 2.14 8.12 ± 5.13 

Hg 0.015 ± 0.001 0.017 ± 0.003 0.017 ± 0.002 0.023 ± 0.004 * 0.023 ± 0.005 * 

Se  1.02 ± 0.06 1.12 ± 0.12 1.46 ± 0.11 * 2.14 ± 0.21 * 2.45 ± 0.42 * 

V 0.06 ± 0.03 0.10 ± 0.05 1.54 ± 0.40 * 4.06 ± 0.93 * 3.88 ± 1.28 * 

 

Ag < 0.10 0.17 ± 0.27 < 0.10 < 0.10 0.13 ± 0.18 

Al 11.10 ± 3.58  25.56 ± 9.06 400 ± 112.17 * 955.80 ± 253.59 * 942.20 ± 352.93 * 

Be < 0.10 < 0.10 < 0.10 0.16 ± 0.04 0.16 ± 0.04 

Ca 5810 ± 141 5544 ± 850 5766 ± 435 5566 ± 380 5106 ± 514 

Cd < 0.10 < 0.10 0.13 ± 0.01 * 0.37 ± 0.07 * 0.39 ± 0.09 * 

Co < 0.10 < 0.10 0.37 ± 0.07 * 0.81 ± 0.19 * 0.83 ± 0.30 * 

Cu 1.07 ± 0.14 1.30 ± 0.29 2.24 ± 0.37 * 4.09 ± 0.89 * 4.07 ± 1.03 * 

Fe 35.42 ± 3.09 71.10 ± 24.41 * 248.60 ± 51.26 *  517.60 ± 127.75 * 497.00 ± 175.74 * 

K 2202 ± 141 2304 ± 48 2374 ± 156 2498 ± 170 2586 ± 159 * 

Mg 260 ± 16 266 ± 19 293 ± 16 338 ± 29 * 344 ± 36 * 

Mn 1.20 ± 0.27 3.41 ± 1.25 3.41 ± 0.51 5.62 ± 1.33 * 5.22 ± 1.72 

Mo < 0.10 < 0.10 0.26 ± 0.19 * 0.28 ± 0.05 * 0.31 ± 0.12 * 

Na 931 ±  56 917 ±  48 945 ± 47 972 ± 24 994 ± 57 

Ni 0.86 ± 0.57 1.71 ± 1.46 3.07 ± 1.15 3.83 ± 0.84 5.08 ± 2.78 

Pb 0.21 ± 0.10 * 0.36 ± 0.20 * 0.81 ± 0.30 * 1.47 ± 0.41 * 1.57 ± 0.56 * 

Sb 0.20 ± 0.34 < 0.10 0.15 ± 0.22 < 0.10 0.45 ± 0.36 

Tl < 0.10 < 0.10 < 0.10 0.15 ±  0.03 0.21 ±  0.04 * 

Zn 24.94 ± 2.04 27.98 ± 3.42 27.12 ± 1.08 27.82 ± 3.87 26.96 ± 3.87 

1 Expressed as dry weight. 
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Treatments in this study included EMR-WA, EMR-EL, and a 
dechlorinated tap water control. This bioassay was performed using the 
same methods as the original 10-day bioassay, except that in the second 
study, each treatment consisted of one exposure chamber with five fish in 
each, and water was renewed once on day 5.  

At the end of the 10-day exposure, there was 100% survival in each 
treatment. Fish were sacrificed using MS-222, and their digestive tracts 
were removed (the liver was not removed). The remainder of the fish 
carcass was homogenized into a fine powder using a mortar and pestle 
over a liquid nitrogen bath. The digestive tracts were dried overnight in a 
60 °C oven, then ashed in a muffle furnace at 550 °C for 3 hr. Metal 
content in the ashed digestive tracts and the homogenized fish carcasses 
was then submitted for analytical determination using the same methods 
described for the original 10-day bioassay. 

For all of the treatments described above, the total concentration of As, Ba, 
Cr, Se, and V were much higher in the gut removed from the fish than 
from the whole fish with the gut removed. Mercury was not analyzed in the 
gut due to low mass of the recovered material. However, dissolved 
concentrations of Hg were not detected in the extended elutriate at the 10th 
day of preparation. This effect was most dramatic when fish were exposed 
to fly ash in the elutriate preparation from the Emory River where 
concentrations in the gut were 50 to 2800 times higher than in the whole 
fish with the gut removed. This evidence would suggest the exposure-
dependent elevations in metal concentration in fish is more likely from gut 
contents than actual available fraction of metals in fish tissue. Further 
analysis of these data by normalization of metal concentration to 
aluminum concentration in fish (an indication of sediment present in gut) 
showed significant correlations (p < 0.05) between aluminum 
concentration and levels of As, Ba, Hg, Se, and V in fish tissue. As a 
predominant element in the fly ash particles, aluminum concentrations 
can be considered a tracer for the particles that resided in the gut. 

Discussion 

Elutriate bioassay results may be interpreted through a weight of evidence 
(WOE) evaluation that considers multiple lines of evidence (e.g., 
chemistry, toxicity, accumulation) to assess the potential for the 
suspended fly ash to adversely affect aquatic life. A weight of evidence 
approach provides a more comprehensive evaluation using all available 
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data in contrast to reliance on a single measurement endpoint (Adams et 
al. 2004). In this assessment, elutriate bioassay results are complemented 
by additional lines of evidence including dissolved water concentration in 
oxidized elutriate and tissue residues in fish from the elutriate bioassay. 
This section describes the interpretation of water and tissue residue 
chemistry results as compared to appropriate screening and literature 
values. Box and whisker plots were used to show the median, 25th and 75th 
percentiles, and 10th and 90th percentiles where adequate data were 
available.  

To evaluate the most extreme scenario for exposure of fish to metals in the 
elutriate preparation, the highest dissolved concentration of each metal 
during the 10-day elutriate preparation was used. Most often this was the 
10-day value (exception: Hg). The Criterion Continuous Concentration 
(CCC) from the USEPA was selected as the preferred screening value 
protective of aquatic life. State water quality standards are not shown in 
these comparisons because the state values are the same as USEPA values. 
Generally, chemical concentrations were not compared against human 
health screening values because this is outside the scope of this study and 
not relevant to the other measures of fish toxicity and metal concentrations 
in whole fish. However, an MCL for Ba in drinking water was discussed in 
the text below for comparative purposes since USEPA water quality criteria 
were unavailable. In addition to the screening values, literature values were 
used for the comparison. A search of all relevant peer-reviewed publications 
was conducted using the U.S. Environmental Protection Agency’s ECOTOX 
Database (http://cfpub.epa.gov/ecotox/) and Science Direct 
(http://www.sciencedirect.com/).  

Metal concentrations in whole fish were evaluated through interpretation of 
tissue residue values (TRVs). While metal TRVs are generally poor 
estimators of an effect, they can be useful in a weight of evidence 
assessment to determine the role of a metal in potential toxicity. Some 
metals, such as selenium, are best evaluated through the use of tissue-based 
TRVs. Relevant TRVs and literature-effect concentrations (e.g., lowest 
observed effect residues and no observed effect residues) for whole fish were 
obtained through literature searches and the USACE Environmental 
Residue Effects Database (ERED; http://el.erdc.usace.army.mil/ered/). This 
assessment was considered conservative as tissue TRVs were compared to 
the whole body burdens of metals in the fish exposed in this study that 
included metal-laden particles associated with the gut contents. 
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Relevant literature studies used to compare water and tissue 
concentrations were screened following methods described by Steevens et 
al. (2005). Where relevant screening criteria were not available, literature 
values were sought to relate metal concentrations in water and tissues to 
effects observed in elutriate toxicity bioassays. Because there is a wide 
variety of laboratory and field-based studies reporting toxicity of metals, 
the available literature must be screened to obtain the most relevant 
comparable results to interpret the water and tissue concentrations. For 
this assessment, studies were limited to those reporting laboratory-only 
experiments with fish. Preference was given to those examining the effects 
in fathead minnow (Pimephales promelas) or another warm freshwater 
fish. For quality control, all studies must have had reported measured 
concentrations and included a range of concentrations. Exposures of 
longer duration were preferred. Responses included in the screening 
included decreases in survival, growth, or reproduction. No observed 
effect concentration (NOEC) or residue (NOER) and lowest observed effect 
concentration (LOEC) or residue (LOER) values were used from screened 
studies for comparison to measured concentrations. In some cases in 
which few TRVs were found in the available literature, median lethal 
concentration (LC50) and effects residue (ER) values were reported. 

While the weight of evidence approach for evaluation of toxicity, 
chemistry, and bioaccumulation is one of the most rigorous methods for 
integration of data, there is significant uncertainty in its application to 
field conditions as well as other aquatic species. Uncertainty in the 
evaluation of water chemistry comes from the variability in water quality 
(i.e., hardness, pH) for published studies as well as this laboratory study 
compared to field conditions. Furthermore, the conditions represented in 
the elutriate bioassay were extreme; dilution and settling at the site are 
expected to result in metal concentrations lower than this study.  

Uncertainty in the evaluation of metal in tissues is from the short duration 
of exposure in the elutriate bioassay and assumption regarding the species 
of metal. Concentration of metals in tissue of fish in relationship to toxicity 
is poorly understood (Society of Environmental Toxicology and Chemistry 
(SETAC) 2008). In an organism, metals have the capacity to partition in 
freely dissolved, protein-bound, or metal-rich granule fractions. Except for 
organo metals (e.g., methyl mercury) or selenium, it is difficult to relate 
tissue concentrations to biological effects (Luoma and Rainbow 2005, 
Phillips and Rainbow 1989).  
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Arsenic 

Water 

The measured dissolved As concentration in the EMR-WA was 0.8 µg/L. 
Measured dissolved As concentration in the SLC-WA was 77.9 µg/L. Mean 
dissolved As concentrations in the EMR-EL increased over the 240-hr 
elutriate preparation time from a concentration of 20.9 (± 3.9) µg/L at the 
1-hr time point to 53.0 (± 1.1) µg/L at 240 hr. Dissolved As concentrations 
were higher in the SLC-EL than in the EMR-EL; the measured dissolved 
As concentration increased from 75.0 (± 3.0) µg/L at the 1-hr time point to 
a high of 81.9 (± 1.8) µg/L at the 96-hr time point. The measured dissolved 
As concentration at the terminal 240-hr time point was 81.3 (± 1.6) µg/L. 
As(V) was by far the predominant As species in both elutriate preparations 
(Figure 30). 

All measured aqueous dissolved concentrations of As were below the 
Criterion Continuous Concentration (CCC) of 150 µg/L recommended by 
USEPA (2002c). The highest mean concentration of dissolved As 
measured in the either elutriate preparation, 81.9 (± 1.8) µg/L, is 1.8-fold 
less than the CCC. Also, literature toxicity reference values (TRVs) for P. 
promelas exposure to As were much higher than the conservative CCC 
value (Figure 60). Arsenic measured in the oxidized elutriates was present 
as As(V) and not the more toxic As(III). However, for the purpose of 
providing a conservative screening level comparison, these concentrations 
of As(V) in the elutriate are compared to TRVs for the more toxic As(III). 
The 30-day P. promelas growth no observable effect concentration 
(NOEC) and lowest observable effect concentration (LOEC) were 2,130 
and 4,300 µg/L, respectively, for As(III) in a P. promelas early life stage 
exposure in which the test organisms are exposed as eggs and then for 
30-day post fertilization (about 24-day post hatch) (Call et al. 1983). The 
concentrations of As in water were below all screening thresholds and 
unlikely to result in adverse effects to aquatic biota. 
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Arsenic in Water
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Figure 60. Dissolved arsenic concentrations in Emory River Reference water 

(EMR-WA), sluice water (SLC-WA), Emory River fly ash Elutriate (EMR-EL), sluice 
fly ash elutriate (SLC-EL), and the U.S. Environmental Protection Agency 

chronic water quality criterion (Criterion Continuous Concentration or CCC). 
Available toxicity reference values (TRVs) from the literature are summarized 

and defined in the definitions section. The exposure durations for the TRVs are 
indicated on the x-axis. Stand-alone horizontal lines indicate single points or 

tight distributions. ND = not detected (reporting limits = 1 µg/L). 

Tissue 

The whole body burden of As ranged from 0.37 (± 0.04) mg/kg wet weight 
in the EMR-WA to 2.95 ± 0.76 mg/kg wet weight in fish exposed to the 
50% EMR-EL dilution. The 100% dilution yielded a mean As body burden 
of 2.84 (± 0.99) mg/kg wet weight. 

The concentrations of As measured in the tissue of fish exposed to the 
EMR-WA are well below the literature TRVs for As in tissue; however, the 
highest amount of As in the whole fish body burden in the EMR-EL 
exposure, 2.95 ± 0.76 mg/kg wet weight, was above or approximately 
equal to various TRVs for As in tissue for Lepomis macrochirus (bluegill) 
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and Oncorhynchus mykiss (rainbow trout) (Figure 61) (Gilderhus 1966, 
McGeachy and Dixon 1990, Dixon and Sprague 1981). The elevated level of 
As in tissues is likely due to contributions of As from gut contents during 
analysis and unlikely to indicate toxicity to fish due to As in the test 
system. 
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Figure 61. Arsenic concentrations (as wet weight, mg/kg) in whole Pimephales 
promelas exposed to EMR-EL-AF for 10 days. Available toxicity reference values 

(TRVs) from the literature are summarized and defined in the definitions section. The 
exposure durations for the TRVs are indicated on the x-axis. The ends of the boxes 

represent the 25th and 75th percentiles of the data distribution and the horizontal line 
indicates the median represented value. Stand-alone horizontal lines indicate single 
points or tight distributions. Lm = Lepomis macrochirus, Om = Oncorhynchus mykiss, 

Sg = survival and growth. Reporting limits = 0.5 mg/kg. 
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Barium 

Water  

Dissolved Ba was detected in the EMR-WA and sluice channel water (SLC-
WA) at concentrations of 30.7 and 107.0 µg/L, respectively.  

In the Emory River fly ash elutriate (EMR-EL), mean (±SD) dissolved Ba 
concentrations increased over the 240-hr elutriate preparation period 
from a concentration of 77.7 (± 5.1) at the 1-hr time point to 121.7 (± 3.8) 
µg/L after 240 hr of extended elutriate mixing in oxic conditions. 
Dissolved Ba levels were similar in the sluice fly ash elutriate (SLC-EL) 
and also increased over time, ranging from a concentration of 99.4 (± 0.5) 
to 116.7 (± 1.5) µg/L at the 1-and 240-hr time points, respectively. 

There are no USEPA recommended water quality criteria for the protection 
of aquatic life for Ba. The measured concentrations in the 100% EMR-EL 
and SLC-EL elutriate waters were considerably lower than acute NOECs 
(Figure 62) for the invertebrate Daphnia magna (68,000 µg/L), a marine 
larval fish Cyprinondon variegatus (500,000 µg/L) that is likely more 
tolerant to metals than the freshwater P. promelas (Leung et al. 2001, 
Wheeler et al. 2002), and a maximum permissible concentration (MPC) 
that was modeled from ecotoxicology data and is used in the Netherlands 
(Crommentuijn et al. 2000). Few additional no-effect toxicity reference 
values for Ba were found in the literature. Effect levels (48-hr LC50 and 
EC50 values ranging from 32,000 to 410,000 µg/L) were found for D. 
magna (LeBlanc 1980; Khangarot and Ray 1989). These values are likely 
nominal (measurement techniques not reported) and the acute duration is 
unlikely to be protective under chronic exposure durations. Safety 
multipliers (e.g., 0.01, 0.05, 0.10) have been employed in the past to 
generate more protective values from acute LC50 values, but this approach 
has been criticized (National Academy of Sciences/National Academy of 
Engineering 1973; Mount 1977). However, acute to chronic ratios (acute 
LC50 divided by a chronic NOEC) do suggest some merit to AFs (Mount 
1977, Verma et al. 1981, Giesy and Graney 1989, Heger et al. 1995, Lange et 
al. 1998, Ahlers et al. 2006), but it is clear that the magnitude of the 
application factor is chemical class specific (Roex et al. 2000). Application 
of the lowest of these factors (0.01) still results in toxicity reference values 
that are at least 2.6 fold higher than measured water concentrations. The 
USEPA’s maximum contaminant level (MCL) for drinking water 
(2,000 µg/L; USEPA 2009) and human consumption of organisms and 
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water (1,000 µg/L; USEPA 2002c) guidelines are more than 16 and 8 times 
higher, respectively, than the Ba concentrations measured in the elutriate 
water. Overall, it is not expected that the concentrations of Ba in the 
investigated water samples present substantial toxicological implications.  
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Pimephales promelas (freshwater fish), Daphnia magna (freshwater 

invertebrate), Cyprinodon variegatus (salt water fish).  

Figure 62. Dissolved barium concentrations in Emory River reference water (EMR-WA), 
sluice water (SLC-WA), Emory River fly ash elutriate (EMR-EL) and sluice fly ash elutriate 

(SLC-EL). Note that WQC are not available for barium but the USEPA drinking water 
quality criterion (MCL) is provided in the text. Available toxicity reference values (TRVs) 

from the literature are summarized and defined in the definitions section. The exposure 
durations for the TRVs are indicated on the X-axis. Stand-alone horizontal lines indicate 

single points or tight distributions. ND = not detected (reporting limits = 1 µg/L). 

Tissue 

In the EMR-EL bioaccumulation exposure of juvenile P. promelas, mean 
measured Ba body burdens ranged from 2.40 (± 0.52) to 20.24 (± 7.90) 
mg/kg wet weight in the lowest (0% elutriate) and highest (100% elutriate) 
treatments, respectively. No useful tissue residue benchmarks for Ba in 
fish were found in the available literature, except for one very low level 
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NOER of 0.15 mg/kg (Dube et al. 2005). This value represents an 
arbitrarily measured body burden that induced no reported effect. Since 
effects level body burden benchmarks were not found, a figure comparing 
Ba body burdens in the current study is not included in this report. 

Chromium (III) 

Water  

The only chromium species found in this study was Cr(III), which is widely 
reported to be less toxic than the more heavily studied Cr(VI) (Baral et al. 
2006, Farag et al. 2006). Dissolved Cr(III) (<0.2 µg/L) was not detected 
above detection limits in the Emory River reference water (EMR-WA) or 
sluice channel water (SLC-WA).  

In the Emory River fly ash elutriate (EMR-EL), mean (±SD) dissolved 
Cr(III) concentrations increased over the 240-hr elutriate preparation 
period from a concentration that was less than DL (<0.2 µg/L) at the 1-hr 
time point to 1.8 (± 0.1) µg/L after 240 hr of extended elutriate mixing 
under oxic conditions. Dissolved Cr(III) levels were slightly lower in the 
sluice fly ash elutriate (SLC-EL) and also increased over time, ranging 
from less than DL (<0.2 µg/L)  to 0.7 (± 0.0) µg/L at the 1-and-240 hr 
time points, respectively. 

These values are less than the USEPA’s (2002c) continuous criterion 
concentration (CCC) for dissolved Cr(III) of 74 and 21 µg/L at water 
hardness of 1001 and 222

                                                                 
1 Standard water hardness used in the water quality criterion document (USEPA 2002c). 

 mg/L as CaCO3, respectively. Figure 63 
compares the measured Cr(III) concentrations in the water to the CCC and 
toxicity reference values found in the literature. All measured dissolved 
concentrations are well below a 48-hr NOEC (Baral et al. 2006) and a 
30-day MATC (Spehar and Fiandt 1986) reported for P. promelas. 
Gendusa and Beitinger (1992) reported a 96-hr NOEC for Lepomis 
macrochirus of 5030 µg/L that was excluded from the graph since data 
were found for P. promelas. Overall, Cr(III) would not be expected to be of 
toxicological concern since the measured concentrations in the 100% 
elutriates were more than 11 times lower than the CCC and 1000 times 
lower than a literature-reported MATC.  

2 Lowest water hardness (22 mg/L as CaCO3) measured by titration in a site water. This value was 
recalculated to be 30 mg/L as CaCO3 using the measured concentrations of Ca and Mg. 
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Figure 63. Dissolved chromium (III) concentrations in Emory River reference water (EMR-WA), 
sluice water (SLC-WA), Emory River fly ash elutriate (EMR-EL), sluice fly ash elutriate (SLC-EL), 

and the standard and hardness adjusted USEPA chronic water quality criteria (criterion 
continuous concentration or CCC). Available toxicity reference values (TRVs) from the 

literature are summarized and defined in the definitions section. The exposure durations for 
the TRVs are indicated on the X-axis. Stand-alone horizontal lines indicate single points or 

tight distributions. ND = not detected (reporting limits = 1 µg/L). 

Tissue 

In the EMR-EL bioaccumulation exposure of juvenile P. promelas, mean 
measured Cr whole body burdens (including gut contents) ranged from 3.53 
(± 3.20) to 8.12 (± 5.13) mg/kg wet weight in the lowest (0% elutriate) and 
highest (100% elutriate) treatments, respectively (Figure 64). The median 
Cr body burden in the 100% elutriate treatment was comparable to a 
108-day NOER reported for Oncorhynchus tshawytscha (Farag et al. 
2006). Additionally, Roling et al. (2006) generated an ER15 (a tissue 
residue benchmark at which 15% mortality was modeled) of 44 mg/L for 
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Fundulus heteroclitus exposed to hexavalent Cr(VI). While this freshwater 
fish was exposed to the more toxic Cr(VI) species, this ER15 value is still five 
times higher than measured body burdens of the less toxic Cr(III).1

Chromium in Tissue
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 It is not 
expected that the whole body burdens of Cr are of toxicological significance 
in the current investigation. In addition, most of the Cr detected was 
associated with the fish gut contents.  

 
Figure 64. Chromium concentrations (as wet weight, mg/kg) in whole Pimephales promelas 

exposed to EMR-EL-AF for 10 days. Available toxicity reference values (TRVs) from the 
literature are summarized and defined in the definitions section. The exposure durations for 

the TRVs are indicated on the X-axis. The ends of the boxes represent the 25th and 75th 
percentiles of the data distribution and the horizontal line indicates the median represented 

value. Stand-alone horizontal lines indicate single points or tight distributions. Reporting limits 
= 0.5 mg/kg. 

                                                                 
1 Chronic WQC suggest Cr(VI) is 6.7 times more toxic. 
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Mercury 

Water  

The only inorganic Hg was found in this study, which is reported to be less 
toxic than methyl mercury (Friedmann et al. 1996). Dissolved Hg was 
below reporting limits (DL < 0.005 µg/L) in the Emory River reference 
water (EMR-WA) and sluice channel water (SLC-WA).  

In the Emory River fly ash elutriate (EMR-EL), mean (±SD) dissolved Hg 
concentrations did not increase over time. In fact, the only detectable 
concentrations (RL < 0.005 µg/L) in the Emory fly ash elutriate (EMR-EL) 
were for the 1-hr (0.014 ± 0.001 µg/L) and 24-hr (0.011 ±  0.007 µg/L) 
timepoints. Similarly, Hg was only detected in the sluice elutriate (SLC-
EL) in the 1-hr (0.008  ±  0.005 µg/L) and 24-hr (0.010  ±  0.007 µg/L) 
time points. These values are near reporting limits and should be 
interpreted cautiously. It is hypothesized that while the source of the Hg 
was likely the fly ash particles, the dissolved Hg either precipitated from 
solution or volatilized in the oxic conditions during the 10-day elutriate 
preparation.  

The highest measured values of Hg are much less than the USEPA’s 
(2002c) continuous criterion concentration (CCC) for dissolved Hg of 
0.77 µg/L. Figure 65 compares the measured Hg concentrations in the 
water to the CCC and toxicity reference values found in the literature. The 
measured dissolved concentrations are well below the median, long-term 
NOECs, and LOECs generated for P. promelas (Call et al. 1983; Snarski 
and Olson 1982). The large variability in the NOEC and LOEC data 
presented in Figure 65 are due in part to the inclusion of measurement 
endpoints that are inherently different in sensitivity (i.e., survival, growth, 
hatching success). Spehar and Fiandt (1986) reported a 32-day MATC for 
P. promelas growth of 0.89 µg/L, a value 64 times higher than the Hg 
concentrations in the EMR-EL and SLC-EL elutriates. However, MATCs as 
low as 0.26 µg/L have been reported by others (Snarski and Olson 1982), a 
value that is still 19 times higher than the dissolved Hg concentrations in 
the elutriates. The MATC in Figure 65 is the median of the two values 
reported above. Overall, the dissolved Hg concentrations detected in the 
test elutriates are well below WQC (55 times lower) and toxicity reference 
values and are not likely to be toxicologically significant.  
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Figure 65. Dissolved mercury concentrations in Emory River reference water (EMR-WA), sluice 

water (SLC-WA), Emory River fly ash elutriate (EMR-EL), sluice fly ash elutriate (SLC-EL) and 
the USEPA chronic water quality criterion (criterion continuous concentration or CCC). 

Available toxicity reference values (TRVs) from the literature are summarized and defined in 
the definitions section. The exposure durations for the TRVs are indicated on the X-axis. The 

ends of the boxes represent the 25th and 75th percentiles of the data distribution, the 
horizontal line indicates the median represented value, and whiskers represent the 10th and 

90th percentiles. Stand-alone horizontal lines indicate single points or tight distributions. ND = 
not detected (reporting limits = 0.005 µg/L). 

Tissue 

In the EMR-EL bioaccumulation exposure of juvenile P. promelas, mean 
measured Hg body burdens ranged from 0.017 (± 0.003) to 0.023 
(± 0.005) mg/kg wet weight in the lowest (0% elutriate) and highest 
(100% elutriate) treatments, respectively (Figure 66). These body burdens 
are 87-and 130-fold lower than median NOERs and LOERs reported in the 
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literature (Snarski and Olson 1982; Friedmann et al. 1996) and more than 
eight times lower than the tissue threshold effect level (t-TEL) modeled by 
Beckvar et al. (2005). These data suggested the body burdens of Hg in the 
juvenile P. promelas are not high enough to be of toxicological 
significance. Further, metals burdens in this study were primarily 
associated with the gut contents.  
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Figure 66. Mercury concentrations (as wet weight, mg/kg) in whole Pimephales promelas 

exposed to EMR-EL-AF for 10 days. Available toxicity reference values (TRVs) from the 
literature are summarized and defined in the definitions section. The exposure durations for 

the TRVs are indicated on the X-axis. The ends of the boxes represent the 25th and 75th 
percentiles of the data distribution and the horizontal line indicates the median represented. 

Stand-alone horizontal lines indicate single points or tight distributions. Reporting limits = 
0.001 – 0.005 mg/kg. 
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Selenium 

Water  

Dissolved Se (<0.2 µg/L) was not detected above detection limits in the 
EMR-WA. The measured dissolved Se concentration in the SLC-WA was 
5.9 µg/L.  

In the EMR-EL, mean dissolved Se concentrations increased over the 
240-hr elutriate preparation time from a concentration of 0.7 (± 0.1) µg/L 
at the 1-hr time point to 5.5 (± 0.5) µg/L at 240 hr. Dissolved Se levels 
were higher in the SLC-EL and also increased over time, ranging from 5.6 
(± 0.3) to 12.7 (± 0.1) µg/L at the 1-and 240-hr time points, respectively. 
Se(IV) was the only species of Se observed in both elutriate preparations 
(Figure 31).  

The concentrations of Se in the SLC-WA as well as in both the EMR-EL and 
the SLC-EL, at least at some time point(s) over the 240-hr elutriate 
preparation period, exceed the USEPA’s and the State of Tennessee’s 
continuous criterion concentration (CCC) of 5 µg/L for Se in water 
(Figure 67). Thus, some concern for the potential of Se to contribute to 
chronic toxicity exists. However, as outlined in USEPA’s (2004) Draft 
Aquatic Life Water Quality Criteria for Selenium, it is technically more valid 
to use a whole-body tissue concentration of Se as the chronic criterion 
because diet is the primary route of Se exposure that controls chronic 
toxicity in fish. Thus, the Se body burdens measured at the conclusion of the 
10-day juvenile P. promelas toxicity and bioaccumulation study (discussed 
below) should be used as the primary assessment of potential Se impacts to 
fish in this investigation.  

Also, even though exceedances of water CCCs were observed, all measured 
dissolved Se concentrations are well below no observable effect 
concentrations (NOECs) reported by Norberg-King (1989) in 7-day studies 
with larval P. promelas that ranged from 377 to 1,450 µg/L (Figure 67). 
Lowest observable effect concentrations (LOECs) for the same studies for 
the growth endpoint ranged from 836 to 2,920 µg/L (Norberg-King 1989). 
Thus, the highest concentration of Se measured in the SLC-EL, 12.73(± 0.1) 
µg/L, is at least 65-fold less than LOECs observed in this study. 
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Figure 67. Dissolved selenium (predominately selenite) concentrations in Emory River 

reference water (EMR-WA), sluice water (SLC-WA), Emory River fly ash elutriate (EMR-EL), 
sluice fly ash elutriate (SLC-EL), and the USEPA chronic water quality criterion (criterion 
continuous concentration or CCC). Available toxicity reference values (TRVs) from the 

literature are summarized and defined in the definitions section. The exposure durations for 
the TRVs are indicated on the X-axis. The ends of the boxes represent the 25th and 75th 

percentiles of the data distribution and the horizontal line indicates the median represented. 
Stand-alone horizontal lines indicate single points or tight distributions. ND = not detected 

(reporting limits = 1 µg/L).  

Tissue 

In the EMR-EL bioaccumulation study, the highest mean measured Se 
tissue concentration was 2.91 (± 0.49) mg/kg dry weight. Wet weights of 
P. promelas measured in the study were converted to dry weights using an 
experimentally determined factor of 23.8% in order to compare to the 
USEPA (2004) chronic exposure criterion for Se in tissue that is given in 
dry weight, 7.91 mg/kg dry weight. The highest mean measured Se tissue 
concentration in fish exposed to the EMR-WA was 1.33 (± 0.14) mg/kg dry 
weight. 
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The highest measured tissue Se concentrations in the EMR-EL of 
2.91 mg/kg dry weight is 2.7-fold less than the USEPA (2004) chronic 
exposure criterion for Se in tissue. 

Also, all measured tissue Se values in this study are below literature LOER 
TRVs for P. promelas (Figure 68). TRVs used in this comparison are for 
larval and adult P. promelas obtained via water (Bertram and Brooks 
1986, Schultz and Hermanutz 1990) and dietary exposure (Dobbs et al. 
1996, Ogle and Knight 1989). This suggests the whole body burden of Se, 
which included gut contents, is unlikely to be of toxicological concern as 
measured in the current investigation. While some reported NOER TRVs 
are below tissue Se concentrations measured in fish exposed to the EMR-
WA and EMR-EL, no effect levels such as NOERs can be an artifact of 
spacing of treatments in experimental design, so exceedances of these 
values do not necessarily imply that a significant toxic response will occur. 

Vanadium 

Water 

Dissolved V was not detected above detection limits (<0.2 µg/L) in the 
EMR-WA. Measured dissolved V concentration in the SLC-WA was 
50.9 µg/L.  

In the EMR-EL, mean dissolved V concentrations increased over the 
240-hr elutriate preparation time from a concentration of 13.3 (± 2.7) 
µg/L at the 1-hr time point to 34.1 (± 0.1) µg/L at 240 hr.  

Dissolved V concentrations were higher in the SLC-EL than in the EMR-
EL. In the SLC-EL, the measured dissolved V concentration remained 
approximately the same over the 240-hr period, ranging from 53.5 (± 0.4) 
at the 1-hr time point to 52.7 (± 0.6) µg/L at the 240-hr time point, with a 
maximum concentration of 57.1 (± 0.1) µg/L measured at the 48-hr time 
point. 

The measured dissolved V concentrations are lower than literature TRV 
values for V (Figure 69). The highest concentration of V observed in either 
elutriate preparation, 57.1 (± 0.2) µg/L, is 5.3-fold lower than the lethal 
concentration to 5% (LC5) and 40.3-fold lower than the 7-day LC50 for 
Danio rerio (zebrafish) reported by Beusen and Neven (1987). The 
measured dissolved concentration of V is also almost 20-fold lower than a  
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Figure 68. Selenium concentrations (converted to dry weight, mg/kg) in whole 

Pimephales promelas exposed to EMR-EL-AF for 10 days. Available toxicity reference 
values (TRVs) from the literature are summarized and defined in the definitions section. 
The exposure durations for the TRVs are indicated on the X-axis. The ends of the boxes 
represent the 25th and 75th percentiles of the data distribution and the horizontal line 

indicates the median represented. Stand-alone horizontal lines indicate single points or 
tight distributions. Reporting limits = 0.5 mg/kg. 

28-day LC50 for Jordanella floridae (American flagfish) reported by 
Holdway and Sprague (1979). Unfortunately endpoints suggesting no 
effect (e.g., NOECs, MATCs, LC50) or screening values were not available 
for V. Obviously the LC50 values in the available literature (Figure 69) 
inherently present concentrations that induced adverse biological effects. 
Investigators have derived application factors (AFs) but these values were 
derived to adjust acute (96-hr) LC50 values, not chronic 28-day LC50 
values, and are therefore not applicable to the available toxicity reference 
values for V.  
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Figure 69. Dissolved vanadium (V) concentrations in Emory River reference water (EMR-WA), 

sluice water (SLC-WA), Emory River fly ash elutriate (EMR-EL), and sluice fly ash elutriate (SLC-
EL). Note that no WQC was available for V. Available toxicity reference values (TRVs) from the 
literature are summarized and defined in the definitions section. The exposure durations for 

the TRVs are indicated on the X-axis. Stand-alone horizontal lines indicate single points or 
tight distributions. ND = not detected (reporting limits = 1 µg/L). NA = not available.  

Tissue 

In the EMR-EL bioaccumulation study, V body burden, including gut 
contents, ranged from 0.10 (± 0.05) mg/kg wet weight in the Emory River 
reference water to 4.06 (± 0.93) mg/kg wet weight at the 50% dilution. 
The V body burden in the fish exposed to the 100% dilution was similar at 
3.88 (± 1.28) mg/kg wet weight. While the concentration of V in P. 
promelas exposed to EMR-WA was less than reported TRVs, the 
concentration of V in the P. promelas exposed to the EMR-EL exceeded 
NOER and LOERs reported by Holdway et al. (1983) for J. floridae (Figure 
70). This indicates a potential for toxicity due to bioaccumulated V in the 
test system, although relative species-specific sensitivity to 
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bioaccumulated V between P. promelas and J. floridae is unknown. Also, 
the limited amount of available literature data on V bioaccumulation and 
toxicity to freshwater fish suggests that care should be taken in the 
interpretation of the above comparison of measured values to these TRVs. 
Furthermore, as described earlier, the concentration of metals in whole 
fish may be high due to the presence of fly ash in the gut of the fish. 
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Figure 70. Vanadium concentrations (as wet weight, mg/kg) in whole Pimephales promelas 

exposed to EMR-EL-AF for 10 days. Available toxicity reference values (TRVs) from the 
literature are summarized and defined in the definitions section. The exposure durations for 

the TRVs are indicated on the X-axis. The ends of the boxes represent the 25th and 75th 
percentiles of the data distribution and the horizontal line indicates the median represented. 
Stand-alone horizontal lines indicate single points or tight distributions. Reporting limits = 0.5 

mg/kg. 
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Stilling pond  

The dredged fly ash initially enters the sluice channel (SLC) and proceeds 
to the stilling pond prior to discharge to the Emory River. Consequently, 
metals concentrations in the stilling pond may be more relevant to what 
the Emory River receives than metals concentrations in the field-collected 
sluice channel water or the sluice channel elutriate (SLC-EL, 10 g TSS/L). 
Thus, a comparison of the dissolved concentrations of the six metals of 
interest (As, Ba, Cr, Hg, Se and V) was made between the sluice channel 
water and the stilling pond (Table 19). These concentrations were also 
compared to water quality criteria (WQC) or toxicity reference values 
(TRV), where needed. Metals concentrations were lower in the stilling 
pond for As (73% lower) and V (38% lower), while the concentration of Se 
was comparable (8% lower) to the sluice channel water. However, higher 
concentrations of the other three metals were found in the stilling pond 
relative to the sluice water. While it must be noted that statistical 
comparison of these trends was not possible provided only a single 
analytical measurement was made in the stilling pond, it is interesting that 
two metals that were not detected in the sluice channel water (Cr and Hg) 
increased to detectable levels in the stilling pond. The third metal, Ba, 
increased by 64%. Furthermore, the concentrations of these three metals 
were higher in the stilling pond than in the laboratory prepared EMR-EL 
elutriate, which contained greater than 9 mg/L (i.e., the amount of 
additional fly ash added to the sluice water to prepare the extended 
elutriate) more fly ash than the sluice water that the stilling pond receives 
in the field.  

Table 19. Comparison of dissolved metals concentrations (mg/L) in the stilling pond, sluice 
channel water, and sluice channel elutriate. 

Metal 
Stilling pond 
(µg/L dissolved) 

Sluice Water 
(µg/L dissolved) 

SLC-EL 
(Mean) 

Water Quality Criteria 
(CCC) 

As 20.8 77.9 81.9 150 

Ba 175 107 117 NA 

Cr 4.1 0.1 0.7 74 (21 at 22 mg/L as 
CaCO3) 

Hg 0.014 0.0025 0.01 0.77 

Se 5.4 5.9 12.7 5.0 

V 31.7 50.9 52.7 NA 
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For the metals that have USEPA-recommended WQC (As, Cr, Hg, Se), 
dissolved metals concentrations in the stilling pond (Table 19) were below 
the criterion continuous concentration (or CCC), with the exception of Se 
(5.4 µg/L), which was slightly above the dissolved CCC of 5 µg/L (USEPA 
2002c). Also noteworthy is that the more toxic selenate species was 
detected at a higher fraction (Table 20) than the other field and laboratory 
waters that contained predominately selenite. However, the concentration 
of Se in the stilling pond (5.4 µg/L) was lower than TRVs (Figure 67). 
Further, a more recent publication than the USEPA (2002c) national 
recommended water quality criteria document suggests that the CCC value 
of 5.0 µg/L is not appropriate and Se toxicity is better predicted by tissue 
residues than by concentrations in the water column (USEPA 2004). For 
the metals that did not have USEPA-recommended WQC (Ba, V), 
concentrations were considerably less than TRVs (Figures 62 and 69), a 
Dutch screening value for Ba (Crommentuijn et al. 2000) and are not 
expected to be of toxicological significance in the stilling pond. 

Complete characterization of the stilling pond was not a goal of this 
project. However, because of the suggestive results described above, the 
stilling pond may be an area of interest for future study. 

Gill histology and mussel bioassay 

Fish histology and mussel bioassay investigations were conducted by 
separate laboratories and are provided as supplemental reports in 
Appendices H and I, respectively. In the fish gill histopathology study, no 
statistically significant differences in indices such as gill filament width 
were observed for fish exposed to fly ash elutriate. However, difficulties 
were reported in sectioning and mounting that resulted in a limited 
number of available samples (n = 10). Since there was less than desirable 
statistical power, it was not possible to form definitive conclusions. The 
10-day mussel bioassay, performed with 5-month-old juvenile rainbow 
mussels (Villosa iris), showed no toxicity to the survival endpoint as 
determined by heartbeat in the 100%, 50%, or 10% EMR-EL or SLC-EL. 
However, a significant reduction in foot movement was observed in the 
100% SLC-EL, indicating the potential for effects to mussel behavior. See 
Appendices H and I for details. 
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Conclusions 

• No statistically significant adverse effects were observed for larval or 
juvenile fish exposed to the oxic regime elutriates prepared with fly ash 
from the Emory River. Histological analysis of the gills was 
inconclusive, and no effect was found on juvenile mussel survival.  

• Dissolved As, Ba, Cr, Hg, V concentrations in the oxic regime elutriate 
were below the chronic water quality criteria and/or relevant literature 
or screening values. 

o Dissolved concentrations of As, Cr and Hg were below the CCC. 
o Ba and V concentrations were lower than literature-reported 

toxicity reference values.  

• While the dissolved concentrations of Se measured in the Emory River 
elutriate (5.4 µg/L) and the sluice elutriate (12.7 µg/L) exceeded the 
CCC = 5.0 µg/L for total Se, it is generally understood that tissue 
residues are more predictive of Se toxicity than are water 
concentrations (USEPA 2004).  

• In general, concentration of metals in tissues increased in a dose-
dependent manner. However, this increase is likely due to metals 
present in the gut as ingested fly ash, not metals integrated into the 
tissue. 

o Arsenic (As) was near reference values reported in the literature at 
which effects are observed. However, this was a conservative 
assessment because the less toxic arsenate (As V) dominated in the 
oxic regime elutriates, but the levels in water were compared to 
screening values derived for the more toxic arsenite (As III). 

o There was very little literature data and no screening values to 
compare barium (Ba) concentrations in tissues. 

o Chromium (Cr) was present as Cr(III) and at concentrations near 
the NOER from literature studies. 

o Mercury (Hg) and selenium (Se) concentrations in tissues were 
below relevant screening values. 

o Vanadium (V) exceeded literature-based screening values, but the 
elevated concentrations are likely the result of fly ash in the gut. 

• In a weight-of-evidence approach where chemistry, toxicity, and 
bioaccumulation data are integrated, these results suggest little 
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potential for toxicity to related fish species given the extreme 
conditions represented by the oxidized elutriates in this study.  

• Several areas of uncertainty could be addressed through additional 
data collection including longer-term exposures of fish to suspended or 
bedded fly ash, assessing food web exposure or trophic transfer, and 
evaluation of sensitive species not assessed in this study. Further 
characterization of stilling pond effluent may also be useful in future 
endeavors. 
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7 Comparison of Laboratory Elutriate 
Results to Field Observations 

Summary 

Elutriate tests are generally used to predict contaminant releases to 
surface waters by dredging and disposal activities. These tests are 
performed during the planning or design stages of a project to provide an a 
priori estimate that can in turn lead to regulatory approval to proceed with 
the project or to defining a need for alternative disposal sites or 
operational controls to reduce contaminant releases. The laboratory test 
conditions for the standardized tests were selected to mimic field 
conditions and were then validated against field data. The elutriate test 
procedures used in this study deviated from standard procedures in order 
to investigate potential shifts in metal speciation for fly ash-water 
mixtures exposed to oxygen for an extended time period. Metal 
contaminants, dissolved and particulate, that escape the dredging and 
disposal area are exposed to oxygen-rich receiving waters for time periods 
exceeding the dredging and disposal times. Consequently, the terminal 
mixing times for the experiments used in this study were extended beyond 
the normal 1-hr mixing time.  

Applying the elutriate concentrations for total metals measured by this 
study after 240 hr of mixing to estimates of contaminant loadings from the 
project area to the receiving streams is not an appropriate use of the data 
because the experimental conditions differ from field operational 
parameters. Additionally, making contaminant loading estimates based on 
elutriate studies is not necessary for the Kingston site because at this point 
in time TVA and TDEC monitor the points of contaminant release 
providing direct field observations of contaminant concentrations for the 
stilling pond effluent and for the suspended solids plume produced by the 
dredge(s) operating in the Emory River. A USEPA Panel (2009) stated in 
its recent review of potential selenium issues for this site, “However, it 
should be noted that it is the Panel’s opinion that the continued 
monitoring of unspeciated selenium in the water is the best current basis 
for assessing the potential hazards of any changes in selenium 
concentrations, whether through this proposed pathway, or through other 
means.”   
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This section of the report will compare the laboratory elutriate 
observations to TVA field observations, as well as illustrate the monitoring 
program results for various stations in the Emory, Clinch, and Tennessee 
Rivers. TVA provided ERDC the field monitoring data1 for the dredging 
period (late March through early August) with the notation that all of the 
data have been verified, but many of the data have not been fully validated. 
TVA provided this statement of caution regarding use of the field 
monitoring data.2

The following data set has not been fully validated and should be used 
with some caution until validation is completed. TVA and TVA's data 
management contractor, Environmental Standards, Inc., believe the 
data to be of suitable quality for internal agency use, but data may be 
subject to recall and correction if errors are found during validation. 
Until validated, the data should not be released publicly.  

 

The elutriate supernatant samples analyzed for the laboratory study were 
collected after 1 hr of settling. As shown in Figure 71, the total suspended 
solids concentrations in the elutriate supernatants, which were analyzed 
for metals, ranged from 400 to 500 mg/L. In comparison, the total 
suspended solids concentrations measured by the field monitoring 
program at the point of release to the river averages 32 mg/L in the dredge 
plume (approximately 200 yd downstream of the dredge)3

Figures 72-75 compare the dissolved concentrations of arsenic, barium, 
selenium, and vanadium measured in the Emory River elutriate 
supernatants after 1 hr and after 240 hr of mixing to field observations of 
the maximum concentration of these metals in the dredging plume. All of 
the data sets for the field monitoring program included a number of values 
below the reportable detection limits. Each of these values was assumed a  

 and 13 mg/L in 
the settling pond effluent (Figure 71). Therefore, once the resuspended 
sediment from the dredge or the impoundment effluent is released to the 
river, the solids concentration and, hence, the mass of metals available for 
desorption from the solids to the water column, is reduced by more than 
an order of magnitude compared to the elutriate mixtures. 

                                                                 
1 Personal Communication. August 21, 2009. Robert Crawford, Sampling and Monitoring Coordinator, 

Tennessee Valley Authority, Kingston, TN. 
2 Personal Communication. August 24, 2009. William Rogers, Ph.D., Sampling and Monitoring 

Coordinator, Tennessee Valley Authority, Kingston, TN. 
3 Personal Communication. July 23, 2009. Neil Carriker, Ph.D., Program Manager, Special Projects, 

Tennessee Valley Authority, Kingston, TN. 
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Figure 71. Elutriate supernatant TSS concentrations compared to field observations (verified, 

not validated) by TVA. 
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Figure 72. Emory River elutriate supernatant arsenic compared to TVA’s field observations 

(verified, not validated) of the dredge plume. 
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Figure 73. Emory River elutriate supernatant barium compared to TVA’s field observations 

(verified, not validated) of the dredge plume. 
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Figure 74. Emory River elutriate supernatant selenium compared to TVA’s field observations 

(verified, not validated) of the dredge plume. 
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Figure 75. Emory River elutriate supernatant vanadium compared to TVA’s field observations 

(verified, not validated) of the dredge plume. 

value equal to the detection limit; therefore, the averages illustrated 
throughout this section of the report for field observations are greater than 
the true average. The arsenic, barium, and vanadium elutriate 
concentrations for both 1-hr and 240-hr mixing times exceeded the field 
monitoring observations, suggesting that the elutriate tests overestimate 
contaminant releases. The 1-hr elutriate dissolved concentrations are 
greater than the field values by a factor of 2 to 6 for the elutriates mixed 
with air; whereas, the 240-hr elutriates overestimate concentrations for 
these metals by a factor of 3 to 16. Fifty percent of the plume dissolved 
arsenic values were below a detection limit of 0.002 mg/L, and 80 percent 
of the plume dissolved vanadium values were less than 0.004 mg/L.  

Figure 74 indicates that selenium concentrations in the Emory River 1-hr 
elutriate underestimate plume values by a factor of 3, but the 240-hr 
elutriate overestimates the field observations by a factor of 3. The plume 
selenium values are biased high because only 2 of 96 observations found 
selenium above the detection limit of 0.002 mg/L. If one half the detection 
limit were assumed for the non-detects, the lab and field concentrations 
for the 1-hr elutriate would compare favorably. 
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Figures 76 and 77 compare the dissolved concentrations of arsenic and 
selenium measured in the sluice channel elutriate supernatants after 1 hr 
and after 240 hr of mixing to field observations of the concentration of 
these metals in the stilling pond effluent (TVA discharge No. AP_IMP001). 
(Field observations for barium and vanadium were not available for 
comparison.)  Complicating this comparison is the fact that the plant ash 
discharge mixes with and dilutes the dredge flow prior to entering the 
pond system. Arsenic and selenium contributions from the plant release, 
as well as relative flows from the plant and dredge streams would be 
needed to further assess the effects of the plant discharge. Figure 76 shows 
that both the 1-hr and the 240-hr elutriates overestimate the arsenic 
concentration in the pond effluent by a factor of 5. However, Figure 77 
shows that the 1-hr elutriate approximates the pond selenium 
concentrations very well, and the 240-hr selenium elutriate is greater than 
the monitored value by a factor of 3. Figure 77 also suggests that 
essentially all of the elutriate selenium, as well as that in the pond, is in the 
dissolved or filterable fraction compared to the total (particulate plus 
dissolved) selenium.  
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Figure 76. Arsenic in sluice channel elutriate supernatant arsenic compared to TVA’s field 

observations (verified, not validated) of stilling pond effluent (AP_IMP001). 
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Figure 77. Selenium in sluice channel elutriate supernatant selenium compared to TVA’s field 

observations (verified, not validated) of stilling pond effluent (AP_IMP001). 

Figures 78-81 show the particulate concentration of arsenic, barium, 
selenium, and vanadium, respectively, for the elutriates and the field 
samples as well as the single analysis of the Emory River and sluice 
materials used as the basis for the elutriates. These values were calculated 
by the difference in the total and dissolved analyses divided by the 
suspended solids concentration. Generally, the values for arsenic, barium, 
and vanadium are all the same order of magnitude and with less than a 
factor of three from the highest to the lowest. The elutriates and field 
samples are slightly enriched with metals compared to the original ash 
samples. Because the selenium dissolved and total concentrations were 
very nearly the same, the calculated particulate values are near or below 
zero (analytical anomaly). The large variability in the field selenium 
observations are explained in part by the large number of total and 
dissolved samples reported as below the detection limit.  

Figure 82 illustrates the trend in suspended solids concentrations 
upstream and downstream of the plume measurement. Where the 
upstream (background) suspended solids concentration averages 8 mg/L 
and plume concentration averages 31 mg/L, the downstream stations drop  
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Figure 78. Particulate arsenic concentrations (verified, not validated). 
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Figure 79. Particulate barium concentrations (verified, not validated). 
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Figure 80. Particulate selenium concentrations (verified, not validated). 

0

50

100

150

200

250

EMR-N2-240 EMR-O2-240 SLC-N2-240 SLC-O2-240 Emory R. Sluice TVA Plume

Pa
rt

ic
ul

at
e 

Va
na

di
um

 C
on

ce
nt

ra
tio

n,
 m

g/
kg

 
Figure 81. Particulate vanadium concentrations (verified, not validated). 
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Figure 82. TVA field observations (verified, not validated) of TSS in receiving waters. Sampling 

stations on the x-axis are arranged upstream to downstream. 

immediately to an average of 8 to 11 mg/L and remain in this range until 
mixing with the Tennessee River. The reduction is likely due to additional 
settling of the ash material resuspended by dredging, as well as by 
dispersion and dilution of the plume solids.  

Figures 83 and 84 show the change in total and dissolved arsenic and 
barium in the river system upstream and downstream of the dredging 
activity. Selenium is not illustrated because all of the reported values 
downstream of the plume values are below TVA’s detection limit of 
0.002 mg/L. Arsenic concentrations return to near the reporting limit of 
0.002 mg/L before the confluence of the Emory and Clinch Rivers. The 
barium concentration decreases at the next station downstream from the 
plume and continues to be relatively steady until the confluence of the 
Clinch and Tennessee Rivers. The Kingston Plant’s condenser cooling water 
discharge enters the Clinch River between river mile 4.0 and 2.0 and may 
contribute to the slight bump in arsenic and barium shown on the charts. 
Figure 85 shows the arsenic and barium in the dissolved fraction (as percent 
of the total), as well as for the river stations upstream and downstream of 
dredging. Downstream of dredging, the arsenic and barium is more than 
85 percent in the dissolved phase, and the suspended solids concentration  
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Figure 83. TVA field observations (verified, not validated) of arsenic in receiving waters. 

Sampling stations on the x-axis are arranged upstream to downstream. 
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Figure 84. TVA field observations of barium in receiving waters. Sampling stations on the 

x axis are arranged upstream to downstream. 
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Figure 85. TVA field (verified, not validated) observations of the percent dissolved/total 

arsenic and barium compared to TSS in receiving waters. Sampling stations on the X-axis are 
arranged upstream to downstream. 

is on the order of 10 mg/L. (This analysis could not be performed for 
selenium because most of the samples had less than detectable 
concentrations.)   The dissolved metals are readily transportable 
downstream without adsorption to suspended particulate matter or bed 
material. Metals sorbed to suspended particulates represent a smaller 
fraction of the load and are subject to settling, further decreasing their 
contribution to the water column, or to desorption increasing the 
dissolved concentration in the water column. 

Conclusions 

The following conclusions can be drawn on the basis of this study: 

• The elutriate experiments performed in this study used mixing times 
well beyond established elutriate procedures for the purpose of assessing 
potential shifts in metal speciation when fly ash contaminants are 
released to the water environment. The exaggerated terminal mixing 
times (10 days) produced elutriates that overestimate total dissolved 
metal concentrations for the dredge plume and the ash settling/stilling 
pond effluent based on comparison to those observed by TVA’s field 
monitoring program for the plume and stilling pond.  
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• Suspended solids and metal concentrations decline significantly at the 
monitoring station immediately downstream of the dredging 
operation. 

• Dissolved metals account for much of the total metal concentrations 
observed in the pond effluent, plume, and river monitoring stations, 
largely because of the relative low suspended solids concentration. This 
suggests that the small suspended particulate source limits further 
dissolved metal desorption in the water column, but that most of the 
metal constituents present in the water column are mobile and subject 
to downstream transport. 

• Results of the field monitoring program should be closely observed for 
deviations from the trends observed to date. Increased dredge 
production rates may increase contaminant releases at the dredge, as 
well as increase flow rates through the settling ponds, reducing 
retention time and impacting the effectiveness of the settling pond 
system in retaining suspended solids and contaminants. Cumulative 
effects of dredging operations with time may also affect water quality 
through deposits of erodible solids downstream of the dredge and 
solids buildup in the settling ponds.  
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Appendix A: Sample Collection Notes 



Station Identification: Site
1 1 Time (local): 

Sampler Logger 
Initials Initials 

fvnctf \V.t'>l8f ~ ,tl~ ~ Location: 
-s.t.$. ~·~~~ ~R fA 

Sampling De~f~ \ "7.~~:.-;. 

r--------1 s~ v~ \ f { €::~ {~ V~ 'i-(~~CTct 
GPS TTnit 1: 
rJ ":JS ~ L.fl '"f.Pt") 
w ()'61.{ 0 )t.Si { 
GPS Umt2: Sediment collected for: 00 Pr /13 Sa~ple Depth (em): 

/( /,... _jJ_ 

.f =::- 0 . d5 "W1 - J .0"' 

Organics Site Parameters: Composited (YIN): -'\_(, 

Metals Water depth: () .() rv'\ #Replicates/Grabs: · o/~ 

Conventionals Secchi depth: Sample Color: G\ f-L<-t 

Biological testing Temperature: Sample Texture: -J f 

~liait:f:t> H b .. cr £ Odor/ sheens: 

\f'o<t (. '_s ~~5 

~~~ 'J"$' 91. \'45 ~ 
v ~ V"AlAt-J_,'(} w:Jt ~ I 

~ 0\l\ 0 YJ .\'6 
ITt~ I n!~a\ 

Appendix A.  Sample collection notes



,., "'lroj ect: Sampler Logger 

·-,-vfr_ 'fJv 4<. L, Initials Initials 

Crew: ' ( rs, '($ .( 7-5 '?Ju i { / ) f ~ ~ l / { { wfp< ( l. Bee>11At1" ~-~. 

Station Identification: Site ( Time (local): Sampling Device: 

~\ \;0~00 
Location: t,...c1vw r (.L ~ • 

GPS Unit 1: ~ [Aa-")( 
JSr~(O 

Sediment collected for: GPS Unit 2: Sample Depth (em): 

Organics Site Parameters: Composited (YIN): 

Metals Water depth: # Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/ sheens: 

Conductivity: Benthic Macroionvertebrates: 

Additional Comments: D.O.: 

~ SS s~\ ~ { 1-i( s o.f iA.O-W. 

Pl.t~r I Vl~"-.(C( "dS {--f ' +'v--YV\ s~ j-€_ 

s 4;-, ~f \A_,·c._w e { v1 ~c"/J; . 
Description (sand, silt, clay, etc.): 

·~V\ ~ct-4 ~c..SJ o..£oc,l..,t f ).S4-cke{-
'w~pd~+ d·~ e e cR..sit al s~~cfqs fv ~~s; c 

\.v OC6~ G ')~ • ss L( 

{t w.. ,~ I ~'\i ~ $ ,(1 \A.~ \R. J tN lc;·w:"' p( (c{ ~0 ~Q W.fJ~. 

~H G -~I 
'f~ ~fl.Dti\V 

(c~ CfO NLS 



'"'' '")roj ect: 

--cv~ f(yo)~ 
Sampler Logger 
Initials Initials 

Crew: -:5.8. T(5 Bar I{ PrJ v-cv 
Station Identification: Site Time (local): Sampling Device: 

~t\ -SD-Ml= f\ Location: ·cr:e:Jt~ 5S kcvQ ~ 
GPS Unit 1: kD~e 

Sediment collected for: GPS Unit 2: Sample Depth (em): 

Organics Site Parameters: Composited (YIN): 

Metals Water depth: # Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/sheens: 
Conductivity: Benthic Macroionvertebrates: 

Additional Comments: D.O.: 

{-\'6---aq (~(0 

L{ ( CVV- ~c7/~of 5o kAflu 5 ~C\( Vv:t{V 

I V\\~lc'\ t\1\~ ~cl \v:'LW bet {(-e_(J 
Description (sand, silt, clay, etc.): 

ck~r~s a --as to (' 0 V\1\ 

tv ·~sc ss. ~lfS' 

w o~4o ~·s. SSC/ 



111 "'1roject: 
f\'1oc S h 

Sampler Logger 
~v~ Initials Initials 

Crew: 

/~r ).lj. ~r-s~ ~L., 
Station Identification: Site Time (local): Sampling Device: 

~"~ S{)(YI(/i 
Location: 

GPS Unit 1: 

Sediment collected for: GPS Unit 2: Sample Depth (em): 

Organics Site Parameters: Composited (YIN): 

Metals Water depth: # Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/ sheens: 

Conductivity: Benthic Macroionvertebrates: 
Additional Comments: D.O.: 

\,v~lP'~l () <; 
i>S ..-<)tcS 

fv ~C;6. 51 Lf 
w 0~<-i ")~ ~66 

Description (sand, silt, clay, etc.): 
... 

fo()._d 
~R ~jOJ({ r; 

f\~0-J 
'1. 



·•· 'roject: 
~v v\-- t=l '7~<;~ 

Crew: 
c 

~{ I s~cn{;_1 
Station Identification: Site Time (local): 

~f)St> tv\TA 
Location: 

GPS Unit 1: 

Sediment collected for: GPS Upit 2: 

Organics Site Parameters: 

Metals Water depth: 
Conventionals Secchi depth: 
Biological testing Temperature: 

Salinity: 
Conductivity: 

Additional Comments: D.O.: 
I 

(SlJ-

"" t_;Qj~ u.wf ' ,, 
( .. ' 

I 
"•' 

""1 dG tV ~c;oc;; 6. L( lf f; 
& 

~~ .'01'} \v 0 ~y 

d s Q ol\ cl c IN "Sf,{_p.-,._, rlf Q2J( t~ 
(_.[OS<; t'v) .f2_ VV'--0-../f (, \./-D ( 

CfO 4S 
- 40 .·a-
b. Yf 

Sampler Logger 
Initials Initials 

·-s-R. "J!-) 
Sampling Device: 

)/(.)_ { 
={~\Ov\ s~~ 

HiJPE 
Sample Depth (em): 

OoS -o.<;: IV'\ 
Composited (YIN): 
#Replicates/Grabs: 
. ~ample Color: 
,$\~mple Texture: 
Odor/ sheens: 
B¢nthic Macroionvertebrates: 
I 

' 
j 

Description (sand, silt, clay, etc.): 



.... 'roj ect: 

\U\4-· fhas~ 
Sampler Logger 
Initials Initials 

Crew: 

r_ kQp,Je t( I C;¥--vt ~'~ "',(. --;~5 

Station Ident~~cation: Site Time (local): Sampling Device: 

~f ~ ..... ~)l [)Location: 5 t ( COViff Ci·t 

-~ ·-~l- fV'f -~ GPS Unit 1: 

Sediment collected for: GPS Unit 2: Sample Depth (em): 

/""'> 

Organics Site Parameters: CompositeCf(Y]N): 

Metals Water depth: #Replicates/Grabs: ~ 
Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/sheens: 

Conductivity: Benthic Macroionvertebrates: 
Additional Comments: D.O.: 

b-\6-o~ ·L _wfJ ofJd vtct sa-v; 009 r 

~"\\CI·'* e (l.uP*I'O~) ~ ~y~~~ .Sb 

~ fv5S 0 S6.0id wO-, fctv-t 
Description (sand, silt, clay, etc.): 

"'-' o~Ya )s_5.')( 

\,u uY( t) ct ,., t (wfHC>4) vv '5 su S6 -GO~ I 

LV o~ ltc ")~ · SoS 

\-\)~-; fc( ~yr..~~ tfvt- \.v>-11eC0•!.•f'7!PcJ 

01\ ~tv\ b. /4.fp rd< So 'irA uf<; fl-... d ~;J 
\J-.;W~ J~s c4 ~~ f ~' ~~ · 

~(,(9 ~ rd'7 (12 1!1Acv""J i fcvv< se{ w.jJ(:. 
7 d rv'\ 1('1\ 



'roject: 1UA 'f(7 c-t) -1 
Sampler Logger 
Initials Initials 

crez ~~{4L/ / 
L 

MJJ 
~ lr--~ A.() 

t~f~n~t~~ 
Site Time (local): Sampling Device: 
Location: _)o l~ ( (C!yf v 
~ GPS Unit 1: 

Sediment collected for: GPS Unit 2: Sample Depth (em): 
1-}-~-

Organics Site Parameters: Composited (YIN): 

Metals Water depth: # Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/sheens: 

Conductivity: Benthic Macroionvertebrates: 
Additional Comments: D.O.: 

\Jv6.. I I(_} V\+ 6~ N ss ·-~6 -39lf 
\..J O~Lf >s.,s66 

Description (sand, silt, clay, etc.): 

' ro oJ ·~\. t\)tfNI ((R ~tts 1-
f 

' 



.... T)roject: 

-t:0A ~(/ct)~ 
Sampler Logger 
Initials Initials 

Crew: 

~r c4GI fY\.( ~ J-t!) 
Station Identification: 

~ 

Site Time (local): Sampling Device: 

~fb 5LMfA Location: 
y&(\~t 

GPS Unit 1: 
ew-.ey-

Sediment collected for: GPS Unit 2: Sample Depth (em): 

o. ds -s,· s- IV\ 

Organics Site Parameters: Composited,(Y I}J): 
Metals Water depth: # Replicates!Grabs: ~ 
Conventionals Secchi depth: Sample Color: 
Biological testing Temperature: Sample Texture: 

Salinity: Odor/sheens: 
Conductivity: Benthic Macroionvertebrates: 

Additional Comments: D.O.: 
v~-
~-~ \ 

wfdG vJ ~c;oc;b .l[ 4~-
w aS~' s~. 'l~3 Description (sand, silt, clay, etc.): 

"dso VV\ J...._O\}.n''--S ~"c'VV\. o€ t~~fCt(t 

f~ t~v9-./ uoss~ 



'rojec\u ~ 'f1 '-titS.~ 
Sampler Logger 
Initials Initials 

Crew: 

j~y YS JtS w 
Station Identifijation: Sire Ti,~c~): Sampling Device: 

9-J- tv Itt G G ft-
Location: ~W\f ~ hc)f 
~ GPS Unit 1: 

Sediment collected for: GPS Unit 2: Sample Depth (em): 

Oz$"~ -
Organics Site Parameters: Composited (Y(NY. 
Metals Water depth: # Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/sheens: 

Conductivity: Benthic Macroionvertebrates: 

Additional Comments: D.O.: 

SL-C w~ oo A,8,( ~ E
1 

l {-f 
rv 3So5C(, /qJ' tr.P. I) ~~ Description (sand, silt, clay, etc.): 

\1 0~Y c ·5 I .ot 61 ~~ r!( ~~ 6 . 

--c~~ Q ~~:~ t;( (;\Lt~ C~.J'-
lo+~ o{ ~vt<..~J lh~ 



Ill..-, • 

roJec~V~ B"a<;~ 

Crew~w{ ;' ./'{-OvtLt y 
Station Identification: Site J Time (local): 

~C~CD~ Location: 
GPS Unit 1: 

Sediment collected for: GPS Unit 2: 

Organics Site Parameters: 

Metals Water depth: 
Conventionals Secchi depth: 
Biological testing Temperature: 

Salinity: 
Conductivity:· 

Additional Comments: D.O.: 

--(Q'e~ (2_ t6lo 
&-trcx:\ 
sec r:A 00 A 
Ss~ 
\()!U'~ 

~d~t d- sJ {~ rY1 
cj\A~·lt ~yt

1 

-ef..C().._\1~ K'5 

CWI"\Q~ "~J~ ~ -~!Act Lt.t -. 
1:.¥> ~~ ~ w~ 

\V. ~·1 011 Al's GPS 

Sampler Logger 
Initials Initials 

~~16. J./~S 

Sampling Device: 

Sample Depth (em): 

Composited (YIN): 
#Replicates/Grabs: 
Sample Color: 
Sample Texture: 
Odor/sheens: 
Benthic Macroionvertebrates: 

Description (sand, silt, clay, etc.): 

tJ 'Ss() s~. lCf J 
lJ O'f;l.( 3( , O'JO 1 



roject: 
LV~ F{ya-~ ~ 

Sampler Logger 
Initials Initials 

Crew: 
\._ 

~- C~o ~rJ-t l I tvt(. lYLe 

Station I den ification: Site Tire (local): Samplfl~evice: 

~~1[' Location: '6on h ~;;., e tv-&y 
tfLwll\ 11/~ GPS Unit 1: ]~ 

Sediment collected for: ~fl~~MIA 
b~~l,) ' 

Sample Depth (em): PS Unit 2: 

Organics Site Parameters: Composited (YIN): 

Metals Water depth: # Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/sheens: 

Conductivity: Benthic Macroionvertebrates: 
Additional Comments: D.O.: 

~~~ ~._>') 6-(~-04 

~ :-: -I ct:} I I 
u/ -;?our/elY\ Description (sand, silt, clay, etc.): 

tv 7> S' Sl.-( . d 'I '1 ~ 
W' O'b '1 o )CJ . )6'3 



1.,l)roj ect: 
\v~ f( I tJ_ c:, L~ 

Sampler Logger 
Initials Initials 

Crew: 

{kt~p.dl 
\ 

f'\II~C -rf') 
Station Identification: Site ~c~~~s Sampling Device: 

Location: 5r· -( Cav:e 
GPS Unit 1: r 

Sediment collected for: GPS Unit 2: Sample Depth ~: 

O·d-5- 0.5" M 

Organics Site Parameters: Composited (YIN): 

Metals Water depth: #Replicates/Grabs: 

Conventionals Secchi depth: Sample Color: 

Biological testing Temperature: Sample Texture: 

Salinity: Odor/ sheens: 

Conductivity: Benthic Macroionvertebrates: 
Additional Comments: D.O.: 

rv )c:; GS'i s~:U.If''"'~s d't I d1.~ fv\Nts 6/5 
Lv 0 ')S 4 c 3o J) 11 o >- JS 

Description (sand, silt, clay, etc.): 

~ <)V s;; 4. <;"~ 6 ( J vv 
Lv O~yc )o '~C<t r ) C) 

~ ss:c c;y ' 66 Lf 
/5o lv 0~~0 3° · 6/ lJ 

r']_ L r- A VV\ ( A sc '-VIP~ :r.n 5 

?3-~ f~ 61 A 
r-:r--L fA s T rs 

L-\(J ~ C1 /6 c 5) 



ERDC/EL TR-11-9 142 

 

Appendix B: Elutriate Laboratory Data Sheets 



I 

( I 
(, 

Elutriate Water Record Sheet 

Project: TVA J(';"""'~+e> .... F/. Ash 
Ef't.orv f< t' v;r - I 

~l ..... t C:..P. c h.Cl.~~\ Site ID: ........... )....' k~ ....... ~-k. ~ 
Date: b{t~{oq 
Time: Cf! 5"'1 0. .- 5+~.1 ~f?:~ a ..... ~.of·~~t~s 

v ..... 
Temperature 

Sample Replicate (Deg C) pH (SU) Eh (mV) 

EMR-EL-02 A . ..20-.9l1 ~(p/,t, :;;,,"/ 
8 .~0 {;'v 7'} .::J.ftJ. ~ 
c :Ao r;~71 G9~Cf 

EMR-EL-N2 A ~').f) c;.\"Cf (; 'i»t'f..~b> 
8 ~-'· .,#Jt J.O 1#·11 &;).'/ 
c ~~ d--O ;:,.yt.,. ~3.d 

SLC-EL-02 A \'S-\<1 ·-:r.t-~ ~d.."' 
8 \" "11~1- S":J.. 3 
c 1 

\"6 ·q. {,~ 
"'· "1 

SLC-EL-N2 A "\ '1 '1-.~3 o3. 'J. 
8 \q "'t.g3 5'1, i 
c \~ - \ G} ':.f.~~ 5~. 5" 

Initials: !}}., !1S ~ 
Date: ~GJ,J ~~~·13 ~~6!J3 
Time: ('): ST j).l ~s- J).~S~ 

Initials (QA): A-I£> .4~~ A-)l> 

' 

.. 

' " " _:\ 
'\. 

" 

Notes 

( 

T~·o 

/ 
/ 

/ 
/ 

/ 

" / 
·~ 

r /""-
/ " / " / ' / " / " I '\. 

{~,- fttfeu-~ o-P f:'k·b-1-~.r l)..5C.O cl ~FI ·- '-JA -oo~A a....\ RF I·~ WA :....oo- \) .fe--r- Ef"\i. el •. d-q\...-fr1 

ro r f '"e f._4-. of' St.-C.. e !"'"tr,'~~J u.se 5 /,..C- wA- oo- £ 
SLc.-wA-~o~P 

sc..-c...- wA -oo .-C... fiJ 
St.C- wA-oo- D- :a/,'/· 

~! ~ 

1'5S o.f 5LC-&vA 

1o f)t'~~ ~t 

5 L c- w~ - oo - & {o<+le.lty v..l:J... $ 
o.vA.s (!). & 5/ l. 

1 
Cf, i.f ~/L .5LC- FA ~ -to . · hr~ ~ ~r ~~ I o /., t. ··' w·f /~ 

\3oo, bee..k-s cb~~ Fl+ ~~J..._ ~'lo ck..J..e..-J t- c.~e"~ a&\~~. 

.... _.,..... 

A
p
p
e
n
d
ix 

B
.  

E
lu

tria
te

 
la

b
o
ra

to
ry 

sh
e
e
ts



(-

Project: TVA kl-. st.:. .. 

Site ID: ~rv. f~v-e.r 

Date: 6/e~/~c; !U. 
Time: r~r. o5 v 

Sample 

EMR-EL-02 

EMR-EL-N2 

SLC-EL-02 

I 

SLC-EL-N2 

Initials: 

Date: 

Time: 

Initials (QA): 

(- ' c-/ 
-t=- I 

Elutriate Water Record Sheet 

!="/ v Asl.., 
evA k:""'" c;~ ~/t.(i «" ~ t 

II 

Temperature 

Replicate I (Deg C) pH (SU) Eh (mV) I Notes 

A I Jooc. 1.ol\ i3o.~ I'<.. J 

B I 010 '1.lll a0f·4 1 ~---··-···-·-·--- / 

c 1 .)o "::/. :5-:2. a~. to... 1 ~····-··-··- ___ ·- ·- / 

A lvJ.5 )P(.Jo -~,~l\ ~4.o I ""- / 
B 1£1.'~ \~ '~·U -;{.f: ~ L - ""'- / 
c 1 ..2o _'iko aeo.~- I__ _ "-·· - / 

A I Itt 1·CP~ ~4.1- I ~L 
B I )6} ~-~4- ~4-t\- I X 
c I I~ :1-.~ ~4v I / '\. 
A I }q '1- ·'3 ( ~l - 7 - - ' cfl:J.. ·_ ·. _ _ _ L _ . "-

B I tq' 1·30 ~ ...7,3 I / --\. 
C I f~ ~ ·~5 ~'"t I / '\. 

~ ~::r ~I / ". 
~ f,3/6o, c;/157~'1 (J?ft~/oq I / -·--- ··- _ _ ~ 
J#f1'0'i_ 14:-o.,- i+~o11 / "\. 
/~ ~17 k2b:l7 'J~""t') 



( "< 
( 

Elutriate Water Record Sheet 

Project: ~A ~~;\IE-,t:>"Tl!lN "fL'i_ A..s~ 

Site ID: 'eM OfL \[ ·rz._ \'II~ ~N\) 1<ttV~""Oft>l-( ~~~~ SL"' lC-'-

Date: UJj, i/ I:). ol) 9 
' 

Time: 1'3:oo 
·· ·Temperature 

Sample Replicate (Deg C) pH (SU) Eh (mV) 

EMR-EL-02 A rq-;zo """f-.iz.. ~~~.~ 

B lq-;w "1-.~ I -~9.9 

c lCf-.,20 1-30 -;(J. (p 

EMR-EL-N2 A IC{'JO ~.f~ ---3o,~ 

B (Cj,.;2c) 1-~5'4- -~.o 

c t&f~~o _,,') ..f • -'5]J.o 

SLC-EL-02 A 1q~~o . ~ 'B k 
p • - .3!f. ·e;, 

B /Of ... dlo 1 -~1 -34.:} 
c ,q~~o 1-·153 -~4-.f 
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

File name: SLC-O2
File ID: TVA KINGSTON

Volume SLC-O2-001 SLC-O2-024 SLC-O2-048 SLC-O2-096 SLC-O2-240
%

Particle Particle Particle Particle Particle
Diameter Diameter Diameter Diameter Diameter
um < um < um < um < um <

10                               0.920                    0.985                    1.096                    0.865                    0.899                    
25                               1.670                    1.917                    2.071                    1.514                    1.604                    
50                               3.011                    3.576                    4.011                    2.662                    2.885                    
75                               4.956                    6.681                    23.777                  4.139                    4.630                    
90                               8.136                    49.901                  60.430                  5.634                    6.633                    

SLC-O2-001 SLC-O2-024 SLC-O2-048 SLC-O2-096 SLC-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

0.3752                        -                        -                        -                        -                        -                        
0.4119                        0.230                    0.211                    0.165                    0.260                    0.237                    
0.4521                        0.636                    0.583                    0.456                    0.719                    0.657                    
0.4964                        1.228                    1.125                    0.881                    1.390                    1.271                    
0.5449                        2.066                    1.887                    1.483                    2.339                    2.140                    
0.5981                        3.108                    2.828                    2.233                    3.519                    3.223                    
0.6566                        4.323                    3.916                    3.111                    4.897                    4.493                    
0.7208                        5.697                    5.132                    4.108                    6.455                    5.932                    
0.7913                        7.227                    6.470                    5.225                    8.194                    7.542                    
0.8686                        8.901                    7.915                    6.456                    10.099                  9.309                    
0.9536                        10.708                  9.449                    7.795                    12.156                  11.222                  
1.0468                        12.644                  11.068                  9.247                    14.364                  13.278                  
1.1491                        14.722                  12.780                  10.822                  16.736                  15.487                  
1.2614                        16.968                  14.609                  12.544                  19.303                  17.873                  
1.3848                        19.406                  16.580                  14.433                  22.093                  20.458                  
1.5201                        22.066                  18.722                  16.512                  25.134                  23.266                  
1.6688                        24.973                  21.066                  18.801                  28.456                  26.322                  

Elutriate Part Size Dist Summary / SLC-O2-All
Page 1 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Statistics
(Analysis by Coulter Counter)

 Volume Statistics (Arithmetic)
 Calculations from 0.375 µm to 948 µm
  Mean Median D(p,q) S.D. Mode S.S.A. d10 d50 d90
  µm µm µm µm µm  cm²/mL µm µm µm
 SLC-O2-001.$av 5.66 3.01 0.682 9.49 3.36 28821 0.92 3.01 8.14
 SLC-O2-024.$av 13.4 3.58 0.672 23.1 3.69 24985 0.985 3.58 49.9
 SLC-O2-048.$av 17.1 4.01 0.691 25.1 3.36 22221 1.1 4.01 60.4
 SLC-O2-096.$av 2.99 2.66 0.683 1.83 3.36 32134 0.865 2.66 5.63
 SLC-O2-240.$av 3.55 2.88 0.684 2.88 3.69 30178 0.899 2.88 6.63
  
 (Average) 8.53        3.23        0.68        12.50      3.49        27,668.00          0.95        3.23        26.10      

 (C.V.) 74.10% 17.10% 1.00% 88.30% 5.20% 14.50% 9.60% 17.10% 102.40%
 (Maximum) 17.1 4.01 0.691 25.1 3.69 32134 1.1 4.01 60.4
 (Minimum) 2.99 2.66 0.672 1.83 3.36 22221 0.865 2.66 5.63

Elutriate Particle Size Analysis ALL Statistics / SLC-O2
Page 2 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Statistics
(Analysis by Coulter Counter)

 Volume Statistics (Arithmetic)
 Calculations from 0.375 µm to 948 µm
  Mean Median D(p,q) S.D. Mode S.S.A. d10 d50 d90
  µm µm µm µm µm  cm²/mL µm µm µm
 EMR-O2-0 3.59 2.94 0.687 2.82 3.69 29480 0.926 2.94 6.7
 EMR-O2-0 3.63 2.76 0.705 3.23 3.06 30214 0.925 2.76 6.92
 EMR-O2-0 4.1 2.93 0.699 4.04 3.36 29284 0.925 2.93 8.11
 EMR-O2-0 3.46 2.95 0.674 2.52 3.69 30037 0.893 2.95 6.45
 EMR-O2-2 3.86 3.16 0.672 3.09 4.05 28902 0.904 3.16 7.31
  
 (Average) 3.73 2.95 0.687 3.14 3.57 29584 0.915 2.95 7.1
 (C.V.) 6.70% 4.80% 2.10% 18.10% 10.50% 1.80% 1.70% 4.80% 9.20%
 (Maximum 4.1 3.16 0.705 4.04 4.05 30214 0.926 3.16 8.11
 (Minimum) 3.46 2.76 0.672 2.52 3.06 28902 0.893 2.76 6.45

Elutriate Particle Size Analysis ALL Statistics / EMR-O2
Page 3 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Statistics
(Analysis by Coulter Counter)

 Volume Statistics (Arithmetic)
 Calculations from 0.375 µm to 948 µm
  Mean Median D(p,q) S.D. Mode S.S.A. d10 d50 d90
  µm µm µm µm µm  cm²/mL µm µm µm
 SLC-N2-01 4.31 2.91 0.685 5.96 3.36 29703 0.908 2.91 7.08
 SLC-N2-02 4.33 2.89 0.68 6.75 3.69 30115 0.898 2.89 6.37
 SLC-N2-04 7.03 3.26 0.689 11.1 3.36 26644 0.983 3.26 18.6
 SLC-N2-09 2.98 2.66 0.681 1.81 3.36 32124 0.865 2.66 5.6
 SLC-N2-24 3.49 2.8 0.684 3.27 3.36 30713 0.891 2.8 6.39
  
 (Average) 4.43 2.9 0.684 5.77 3.42 29860 0.909 2.9 8.81
 (C.V.) 35.30% 7.60% 0.50% 62.00% 4.30% 6.80% 4.90% 7.60% 62.50%
 (Maximum 7.03 3.26 0.689 11.1 3.69 32124 0.983 3.26 18.6
 (Minimum) 2.98 2.66 0.68 1.81 3.36 26644 0.865 2.66 5.6

Elutriate Particle Size Analysis ALL Statistics / SLC-N2
Page 4 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Statistics
(Analysis by Coulter Counter)

 Volume Statistics (Arithmetic)
 Calculations from 0.375 µm to 948 µm
  Mean Median D(p,q) S.D. Mode S.S.A. d10 d50 d90
  µm µm µm µm µm  cm²/mL µm µm µm
 EMR-N2-001.$av 3.87 3.03 0.681 3.34 3.69 29080 0.919 3.03 7.36
 EMR-N2-024.$av 3.43 2.77 0.692 2.68 3.36 30634 0.903 2.77 6.51
 EMR-N2-048.$av 3.53 2.73 0.697 3 3.06 30738 0.902 2.73 6.74
 EMR-N2-096.$av 3.56 3.03 0.668 2.63 4.05 29881 0.88 3.03 6.66
 EMR-N2-240.$av 4.22 3.23 0.676 3.83 4.05 28239 0.92 3.23 8.22
  
 (Average) 3.72 2.96 0.683 3.1 3.64 29714 0.905 2.96 7.1
 (C.V.) 8.70% 7.00% 1.70% 16.20% 11.90% 3.60% 1.80% 7.00% 10.00%
 (Maximum) 4.22 3.23 0.697 3.83 4.05 30738 0.92 3.23 8.22
 (Minimum) 3.43 2.73 0.668 2.63 3.06 28239 0.88 2.73 6.51

Elutriate Particle Size Analysis ALL Statistics / EMR-N2
Page 5 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

SLC-O2-001 SLC-O2-024 SLC-O2-048 SLC-O2-096 SLC-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

1.8319                        28.158                  23.649                  21.320                  32.091                  29.653                  
2.0110                        31.642                  26.503                  24.083                  36.063                  33.278                  
2.2076                        35.436                  29.648                  27.091                  40.381                  37.206                  
2.4234                        39.532                  33.091                  30.330                  45.026                  41.429                  
2.6603                        43.900                  36.816                  33.773                  49.960                  45.923                  
2.9204                        48.493                  40.791                  37.377                  55.129                  50.646                  
3.2059                        53.249                  44.969                  41.088                  60.459                  55.541                  
3.5193                        58.093                  49.286                  44.845                  65.858                  60.538                  
3.8634                        62.936                  53.657                  48.579                  71.216                  65.559                  
4.2411                        67.680                  57.985                  52.217                  76.411                  70.512                  
4.6557                        72.216                  62.163                  55.683                  81.324                  75.294                  
5.1109                        76.440                  66.084                  58.903                  85.840                  79.797                  
5.6105                        80.258                  69.648                  61.807                  89.855                  83.918                  
6.1590                        83.588                  72.762                  64.338                  93.265                  87.566                  
6.7611                        86.357                  75.342                  66.446                  95.981                  90.661                  
7.4221                        88.507                  77.328                  68.098                  97.960                  93.135                  
8.1477                        90.024                  78.701                  69.288                  99.190                  94.948                  
8.9443                        90.960                  79.489                  70.062                  99.780                  96.124                  
9.8187                        91.468                  79.827                  70.538                  99.967                  96.809                  

10.7790                      91.745                  79.923                  70.863                  99.998                  97.211                  
11.8320                      91.948                  79.948                  71.178                  100.000                97.521                  
12.9890                      92.177                  79.977                  71.595                  100.000                97.863                  
14.2590                      92.496                  80.068                  72.171                  100.000                98.299                  
15.6530                      92.926                  80.277                  72.863                  100.000                98.802                  
17.1830                      93.428                  80.602                  73.546                  100.000                99.285                  
18.8630                      93.940                  80.985                  74.103                  100.000                99.662                  
20.7070                      94.362                  81.357                  74.510                  100.000                99.885                  
22.7320                      94.624                  81.674                  74.832                  100.000                99.979                  
24.9540                      94.741                  81.939                  75.190                  100.000                99.998                  
27.3930                      94.799                  82.199                  75.738                  100.000                100.000                
30.0710                      94.879                  82.560                  76.612                  100.000                100.000                
33.0110                      95.105                  83.180                  77.864                  100.000                100.000                

Elutriate Part Size Dist Summary / SLC-O2-All
Page 6 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

SLC-O2-001 SLC-O2-024 SLC-O2-048 SLC-O2-096 SLC-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

36.2390                      95.639                  84.213                  79.445                  100.000                100.000                
39.7810                      96.524                  85.679                  81.241                  100.000                100.000                
43.6700                      97.602                  87.420                  83.137                  100.000                100.000                
47.9400                      98.676                  89.264                  85.063                  100.000                100.000                
52.6260                      99.466                  91.023                  87.010                  100.000                100.000                
57.7710                      99.887                  92.617                  89.013                  100.000                100.000                
63.4190                      99.989                  94.016                  91.109                  100.000                100.000                
69.6190                      100.000                95.291                  93.277                  100.000                100.000                
76.4250                      100.000                96.458                  95.404                  100.000                100.000                
83.8970                      100.000                97.499                  97.295                  100.000                100.000                
92.0990                      100.000                98.389                  98.722                  100.000                100.000                

101.1000                    100.000                99.097                  99.560                  100.000                100.000                
110.9900                    100.000                99.590                  99.904                  100.000                100.000                
121.8400                    100.000                99.864                  99.989                  100.000                100.000                
133.7500                    100.000                99.971                  100.000                100.000                100.000                
146.8200                    100.000                99.997                  100.000                100.000                100.000                
161.1800                    100.000                100.000                100.000                100.000                100.000                
176.9300                    100.000                100.000                100.000                100.000                100.000                
194.2300                    100.000                100.000                100.000                100.000                100.000                
213.2200                    100.000                100.000                100.000                100.000                100.000                
234.0700                    100.000                100.000                100.000                100.000                100.000                
256.9500                    100.000                100.000                100.000                100.000                100.000                
282.0700                    100.000                100.000                100.000                100.000                100.000                
309.6400                    100.000                100.000                100.000                100.000                100.000                
339.9200                    100.000                100.000                100.000                100.000                100.000                
373.1500                    100.000                100.000                100.000                100.000                100.000                
409.6300                    100.000                100.000                100.000                100.000                100.000                
449.6700                    100.000                100.000                100.000                100.000                100.000                
493.6300                    100.000                100.000                100.000                100.000                100.000                
541.8900                    100.000                100.000                100.000                100.000                100.000                
594.8700                    100.000                100.000                100.000                100.000                100.000                
653.0200                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / SLC-O2-All
Page 7 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

SLC-O2-001 SLC-O2-024 SLC-O2-048 SLC-O2-096 SLC-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

716.8700                    100.000                100.000                100.000                100.000                100.000                
786.9500                    100.000                100.000                100.000                100.000                100.000                
863.8800                    100.000                100.000                100.000                100.000                100.000                
948.3400                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / SLC-O2-All
Page 8 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

File name: SLC-N2
File ID: TVA KINGSTON

Volume SLC-N2-001 SLC-N2-024 SLC-N2-048 SLC-N2-096 SLC-N2-240
%

Particle Particle Particle Particle Particle
Diameter Diameter Diameter Diameter Diameter
um < um < um < um < um <

10                               0.908                    0.898                    0.983                    0.865                    0.891                    
25                               1.624                    1.629                    1.800                    1.521                    1.581                    
50                               2.912                    2.886                    3.257                    2.662                    2.801                    
75                               4.724                    4.519                    5.653                    4.123                    4.473                    
90                               7.084                    6.369                    18.630                  5.599                    6.386                    

SLC-N2-01 SLC-N2-024 SLC-N2-048 SLC-N2-096 SLC-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

0.3752                        -                        -                        -                        -                        -                        
0.4119                        0.234                    0.245                    0.201                    0.263                    0.245                    
0.4521                        0.646                    0.678                    0.555                    0.726                    0.678                    
0.4964                        1.249                    1.309                    1.073                    1.402                    1.309                    
0.5449                        2.103                    2.199                    1.806                    2.357                    2.201                    
0.5981                        3.167                    3.301                    2.718                    3.542                    3.309                    
0.6566                        4.412                    4.583                    3.786                    4.921                    4.604                    
0.7208                        5.823                    6.023                    4.997                    6.475                    6.067                    
0.7913                        7.400                    7.620                    6.350                    8.203                    7.699                    
0.8686                        9.131                    9.357                    7.840                    10.092                  9.488                    
0.9536                        11.006                  11.221                  9.457                    12.127                  11.422                  
1.0468                        13.022                  13.207                  11.204                  14.307                  13.502                  
1.1491                        15.192                  15.329                  13.093                  16.648                  15.741                  
1.2614                        17.540                  17.617                  15.152                  19.184                  18.171                  
1.3848                        20.091                  20.102                  17.406                  21.949                  20.818                  
1.5201                        22.870                  22.818                  19.880                  24.973                  23.712                  
1.6688                        25.904                  25.800                  22.601                  28.287                  26.881                  

Elutriate Part Size Dist Summary / SLC-N2-All
Page 9 of 20



Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

SLC-N2-01 SLC-N2-024 SLC-N2-048 SLC-N2-096 SLC-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

1.8319                        29.219                  29.087                  25.594                  31.928                  30.351                  
2.0110                        32.832                  32.712                  28.878                  35.921                  34.142                  
2.2076                        36.753                  36.695                  32.459                  40.274                  38.257                  
2.4234                        40.970                  41.034                  36.325                  44.968                  42.677                  
2.6603                        45.454                  45.702                  40.445                  49.957                  47.362                  
2.9204                        50.156                  50.654                  44.775                  55.182                  52.256                  
3.2059                        55.012                  55.821                  49.255                  60.564                  57.287                  
3.5193                        59.950                  61.119                  53.812                  66.012                  62.375                  
3.8634                        64.885                  66.440                  58.367                  71.410                  67.433                  
4.2411                        69.721                  71.662                  62.831                  76.634                  72.364                  
4.6557                        74.350                  76.650                  67.109                  81.563                  77.069                  
5.1109                        78.670                  81.276                  71.111                  86.083                  81.450                  
5.6105                        82.586                  85.424                  74.754                  90.095                  85.421                  
6.1590                        86.020                  88.992                  77.963                  93.495                  88.901                  
6.7611                        88.897                  91.888                  80.674                  96.190                  91.816                  
7.4221                        91.157                  94.050                  82.840                  98.125                  94.102                  
8.1477                        92.781                  95.465                  84.449                  99.290                  95.733                  
8.9443                        93.815                  96.185                  85.549                  99.822                  96.763                  
9.8187                        94.434                  96.437                  86.260                  99.976                  97.347                  

10.7790                      94.827                  96.482                  86.740                  99.999                  97.683                  
11.8320                      95.167                  96.485                  87.133                  100.000                97.937                  
12.9890                      95.546                  96.485                  87.551                  100.000                98.202                  
14.2590                      96.001                  96.485                  88.060                  100.000                98.520                  
15.6530                      96.507                  96.485                  88.679                  100.000                98.870                  
17.1830                      97.002                  96.485                  89.377                  100.000                99.195                  
18.8630                      97.418                  96.485                  90.100                  100.000                99.452                  
20.7070                      97.677                  96.485                  90.799                  100.000                99.611                  
22.7320                      97.781                  96.485                  91.440                  100.000                99.685                  
24.9540                      97.806                  96.491                  92.016                  100.000                99.703                  
27.3930                      97.822                  96.533                  92.552                  100.000                99.709                  
30.0710                      97.882                  96.706                  93.103                  100.000                99.720                  
33.0110                      98.091                  97.128                  93.738                  100.000                99.751                  

Elutriate Part Size Dist Summary / SLC-N2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

SLC-N2-01 SLC-N2-024 SLC-N2-048 SLC-N2-096 SLC-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

36.2390                      98.526                  97.855                  94.526                  100.000                99.810                  
39.7810                      99.121                  98.750                  95.514                  100.000                99.886                  
43.6700                      99.637                  99.494                  96.697                  100.000                99.952                  
47.9400                      99.922                  99.894                  98.001                  100.000                99.990                  
52.6260                      99.993                  99.990                  99.106                  100.000                99.999                  
57.7710                      100.000                100.000                99.760                  100.000                100.000                
63.4190                      100.000                100.000                99.965                  100.000                100.000                
69.6190                      100.000                100.000                99.998                  100.000                100.000                
76.4250                      100.000                100.000                100.000                100.000                100.000                
83.8970                      100.000                100.000                100.000                100.000                100.000                
92.0990                      100.000                100.000                100.000                100.000                100.000                

101.1000                    100.000                100.000                100.000                100.000                100.000                
110.9900                    100.000                100.000                100.000                100.000                100.000                
121.8400                    100.000                100.000                100.000                100.000                100.000                
133.7500                    100.000                100.000                100.000                100.000                100.000                
146.8200                    100.000                100.000                100.000                100.000                100.000                
161.1800                    100.000                100.000                100.000                100.000                100.000                
176.9300                    100.000                100.000                100.000                100.000                100.000                
194.2300                    100.000                100.000                100.000                100.000                100.000                
213.2200                    100.000                100.000                100.000                100.000                100.000                
234.0700                    100.000                100.000                100.000                100.000                100.000                
256.9500                    100.000                100.000                100.000                100.000                100.000                
282.0700                    100.000                100.000                100.000                100.000                100.000                
309.6400                    100.000                100.000                100.000                100.000                100.000                
339.9200                    100.000                100.000                100.000                100.000                100.000                
373.1500                    100.000                100.000                100.000                100.000                100.000                
409.6300                    100.000                100.000                100.000                100.000                100.000                
449.6700                    100.000                100.000                100.000                100.000                100.000                
493.6300                    100.000                100.000                100.000                100.000                100.000                
541.8900                    100.000                100.000                100.000                100.000                100.000                
594.8700                    100.000                100.000                100.000                100.000                100.000                
653.0200                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / SLC-N2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

SLC-N2-01 SLC-N2-024 SLC-N2-048 SLC-N2-096 SLC-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

716.8700                    100.000                100.000                100.000                100.000                100.000                
786.9500                    100.000                100.000                100.000                100.000                100.000                
863.8800                    100.000                100.000                100.000                100.000                100.000                
948.3400                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / SLC-N2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

File name: EMR-O2
File ID: TVA KINGSTON

Volume EMR-O2-001 EMR-O2-024 EMR-O2-048 EMR-O2-096 EMR-O2-240
%

Particle Particle Particle Particle Particle
Diameter Diameter Diameter Diameter Diameter
um < um < um < um < um <

10                               0.926                    0.925                    0.925                    0.893                    0.904                    
25                               1.666                    1.575                    1.600                    1.648                    1.699                    
50                               2.942                    2.757                    2.926                    2.949                    3.155                    
75                               4.663                    4.546                    5.057                    4.613                    5.074                    
90                               6.698                    6.919                    8.115                    6.453                    7.313                    

EMR-O2-001 EMR-O2-024 EMR-O2-048 EMR-O2-096 EMR-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

0.3752                        -                        -                        -                        -                        -                        
0.4119                        0.225                    0.209                    0.208                    0.251                    0.243                    
0.4521                        0.624                    0.578                    0.576                    0.695                    0.673                    
0.4964                        1.206                    1.121                    1.118                    1.341                    1.299                    
0.5449                        2.030                    1.897                    1.895                    2.251                    2.184                    
0.5981                        3.053                    2.879                    2.878                    3.374                    3.277                    
0.6566                        4.251                    4.050                    4.052                    4.675                    4.547                    
0.7208                        5.607                    5.407                    5.412                    6.130                    5.972                    
0.7913                        7.121                    6.958                    6.966                    7.733                    7.545                    
0.8686                        8.782                    8.705                    8.711                    9.466                    9.245                    
0.9536                        10.581                  10.647                  10.642                  11.312                  11.053                  
1.0468                        12.517                  12.790                  12.759                  13.264                  12.960                  
1.1491                        14.607                  15.151                  15.070                  15.334                  14.969                  
1.2614                        16.876                  17.752                  17.589                  17.550                  17.102                  
1.3848                        19.352                  20.610                  20.324                  19.943                  19.378                  
1.5201                        22.067                  23.741                  23.281                  22.550                  21.825                  
1.6688                        25.052                  27.152                  26.463                  25.409                  24.474                  

Elutriate Part Size Dist Summary / EMR-O2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

EMR-O2-001 EMR-O2-024 EMR-O2-048 EMR-O2-096 EMR-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

1.8319                        28.339                  30.852                  29.875                  28.561                  27.362                  
2.0110                        31.951                  34.835                  33.512                  32.044                  30.521                  
2.2076                        35.899                  39.083                  37.361                  35.883                  33.978                  
2.4234                        40.180                  43.560                  41.400                  40.086                  37.745                  
2.6603                        44.766                  48.217                  45.595                  44.633                  41.824                  
2.9204                        49.611                  52.994                  49.908                  49.484                  46.195                  
3.2059                        54.647                  57.820                  54.293                  54.577                  50.821                  
3.5193                        59.794                  62.622                  58.702                  59.835                  55.650                  
3.8634                        64.961                  67.325                  63.081                  65.162                  60.615                  
4.2411                        70.043                  71.854                  67.374                  70.438                  65.631                  
4.6557                        74.925                  76.137                  71.524                  75.531                  70.595                  
5.1109                        79.489                  80.101                  75.471                  80.306                  75.384                  
5.6105                        83.630                  83.683                  79.152                  84.646                  79.874                  
6.1590                        87.264                  86.826                  82.505                  88.450                  83.953                  
6.7611                        90.322                  89.488                  85.473                  91.628                  87.521                  
7.4221                        92.750                  91.634                  88.011                  94.102                  90.490                  
8.1477                        94.521                  93.259                  90.094                  95.842                  92.793                  
8.9443                        95.688                  94.405                  91.727                  96.929                  94.421                  
9.8187                        96.412                  95.182                  92.960                  97.562                  95.486                  

10.7790                      96.905                  95.746                  93.894                  97.975                  96.190                  
11.8320                      97.352                  96.248                  94.656                  98.339                  96.752                  
12.9890                      97.871                  96.806                  95.369                  98.744                  97.334                  
14.2590                      98.485                  97.471                  96.122                  99.190                  98.004                  
15.6530                      99.104                  98.205                  96.947                  99.592                  98.715                  
17.1830                      99.596                  98.902                  97.797                  99.854                  99.335                  
18.8630                      99.876                  99.452                  98.574                  99.969                  99.746                  
20.7070                      99.980                  99.793                  99.176                  99.997                  99.937                  
22.7320                      99.999                  99.948                  99.551                  100.000                99.992                  
24.9540                      100.000                99.993                  99.731                  100.000                100.000                
27.3930                      100.000                100.000                99.805                  100.000                100.000                
30.0710                      100.000                100.000                99.842                  100.000                100.000                
33.0110                      100.000                100.000                99.876                  100.000                100.000                

Elutriate Part Size Dist Summary / EMR-O2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

EMR-O2-001 EMR-O2-024 EMR-O2-048 EMR-O2-096 EMR-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

36.2390                      100.000                100.000                99.913                  100.000                100.000                
39.7810                      100.000                100.000                99.952                  100.000                100.000                
43.6700                      100.000                100.000                99.982                  100.000                100.000                
47.9400                      100.000                100.000                99.996                  100.000                100.000                
52.6260                      100.000                100.000                100.000                100.000                100.000                
57.7710                      100.000                100.000                100.000                100.000                100.000                
63.4190                      100.000                100.000                100.000                100.000                100.000                
69.6190                      100.000                100.000                100.000                100.000                100.000                
76.4250                      100.000                100.000                100.000                100.000                100.000                
83.8970                      100.000                100.000                100.000                100.000                100.000                
92.0990                      100.000                100.000                100.000                100.000                100.000                

101.1000                    100.000                100.000                100.000                100.000                100.000                
110.9900                    100.000                100.000                100.000                100.000                100.000                
121.8400                    100.000                100.000                100.000                100.000                100.000                
133.7500                    100.000                100.000                100.000                100.000                100.000                
146.8200                    100.000                100.000                100.000                100.000                100.000                
161.1800                    100.000                100.000                100.000                100.000                100.000                
176.9300                    100.000                100.000                100.000                100.000                100.000                
194.2300                    100.000                100.000                100.000                100.000                100.000                
213.2200                    100.000                100.000                100.000                100.000                100.000                
234.0700                    100.000                100.000                100.000                100.000                100.000                
256.9500                    100.000                100.000                100.000                100.000                100.000                
282.0700                    100.000                100.000                100.000                100.000                100.000                
309.6400                    100.000                100.000                100.000                100.000                100.000                
339.9200                    100.000                100.000                100.000                100.000                100.000                
373.1500                    100.000                100.000                100.000                100.000                100.000                
409.6300                    100.000                100.000                100.000                100.000                100.000                
449.6700                    100.000                100.000                100.000                100.000                100.000                
493.6300                    100.000                100.000                100.000                100.000                100.000                
541.8900                    100.000                100.000                100.000                100.000                100.000                
594.8700                    100.000                100.000                100.000                100.000                100.000                
653.0200                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / EMR-O2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

EMR-O2-001 EMR-O2-024 EMR-O2-048 EMR-O2-096 EMR-O2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

716.8700                    100.000                100.000                100.000                100.000                100.000                
786.9500                    100.000                100.000                100.000                100.000                100.000                
863.8800                    100.000                100.000                100.000                100.000                100.000                
948.3400                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / EMR-O2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

File name: EMR-N2
File ID: TVA KINGSTON

Volume EMR-N2-001 EMR-N2-024 EMR-N2-048 EMR-N2-096 EMR-N2-240
%

Particle Particle Particle Particle Particle
Diameter Diameter Diameter Diameter Diameter
um < um < um < um < um <

10                               0.919                    0.903                    0.902                    0.880                    0.920                    
25                               1.676                    1.572                    1.545                    1.650                    1.716                    
50                               3.032                    2.774                    2.734                    3.034                    3.233                    
75                               4.938                    4.462                    4.495                    4.776                    5.395                    
90                               7.364                    6.509                    6.739                    6.657                    8.221                    

EMR-N2-001 EMR-N2-024 EMR-N2-048 EMR-N2-096 EMR-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

0.3752                        -                        -                        -                        -                        -                        
0.4119                        0.231                    0.231                    0.224                    0.260                    0.230                    
0.4521                        0.640                    0.638                    0.620                    0.720                    0.637                    
0.4964                        1.236                    1.234                    1.201                    1.388                    1.231                    
0.5449                        2.079                    2.082                    2.030                    2.330                    2.073                    
0.5981                        3.125                    3.143                    3.076                    3.491                    3.119                    
0.6566                        4.346                    4.394                    4.319                    4.833                    4.341                    
0.7208                        5.724                    5.823                    5.751                    6.332                    5.720                    
0.7913                        7.257                    7.431                    7.378                    7.976                    7.252                    
0.8686                        8.931                    9.216                    9.199                    9.745                    8.922                    
0.9536                        10.734                  11.168                  11.209                  11.615                  10.711                  
1.0468                        12.662                  13.290                  13.410                  13.576                  12.611                  
1.1491                        14.726                  15.594                  15.814                  15.632                  14.626                  
1.2614                        16.952                  18.105                  18.441                  17.807                  16.772                  
1.3848                        19.364                  20.849                  21.309                  20.128                  19.066                  
1.5201                        21.991                  23.848                  24.431                  22.627                  21.526                  
1.6688                        24.859                  27.121                  27.819                  25.341                  24.177                  

Elutriate Part Size Dist Summary / EMR-N2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

EMR-N2-001 EMR-N2-024 EMR-N2-048 EMR-N2-096 EMR-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

1.8319                        27.999                  30.687                  31.482                  28.313                  27.048                  
2.0110                        31.436                  34.555                  35.417                  31.582                  30.163                  
2.2076                        35.183                  38.727                  39.612                  35.183                  33.538                  
2.4234                        39.234                  43.182                  44.041                  39.134                  37.182                  
2.6603                        43.566                  47.878                  48.660                  43.429                  41.089                  
2.9204                        48.137                  52.753                  53.412                  48.045                  45.241                  
3.2059                        52.894                  57.740                  58.228                  52.937                  49.605                  
3.5193                        57.768                  62.763                  63.038                  58.043                  54.136                  
3.8634                        62.680                  67.737                  67.771                  63.282                  58.775                  
4.2411                        67.538                  72.562                  72.346                  68.545                  63.453                  
4.6557                        72.239                  77.130                  76.680                  73.700                  68.086                  
5.1109                        76.686                  81.343                  80.687                  78.608                  72.580                  
5.6105                        80.786                  85.126                  84.296                  83.136                  76.836                  
6.1590                        84.457                  88.413                  87.449                  87.166                  80.764                  
6.7611                        87.626                  91.143                  90.099                  90.590                  84.282                  
7.4221                        90.228                  93.259                  92.204                  93.308                  87.317                  
8.1477                        92.237                  94.763                  93.747                  95.261                  89.819                  
8.9443                        93.704                  95.768                  94.791                  96.508                  91.778                  
9.8187                        94.759                  96.471                  95.487                  97.240                  93.254                  

10.7790                      95.561                  97.068                  96.033                  97.706                  94.368                  
11.8320                      96.243                  97.691                  96.602                  98.103                  95.261                  
12.9890                      96.905                  98.378                  97.297                  98.540                  96.056                  
14.2590                      97.581                  99.052                  98.104                  99.031                  96.826                  
15.6530                      98.240                  99.576                  98.892                  99.489                  97.578                  
17.1830                      98.818                  99.871                  99.499                  99.804                  98.259                  
18.8630                      99.277                  99.979                  99.841                  99.953                  98.811                  
20.7070                      99.609                  99.999                  99.969                  99.994                  99.211                  
22.7320                      99.829                  100.000                99.997                  100.000                99.489                  
24.9540                      99.946                  100.000                100.000                100.000                99.686                  
27.3930                      99.991                  100.000                100.000                100.000                99.821                  
30.0710                      99.999                  100.000                100.000                100.000                99.903                  
33.0110                      100.000                100.000                100.000                100.000                99.948                  

Elutriate Part Size Dist Summary / EMR-N2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

EMR-N2-001 EMR-N2-024 EMR-N2-048 EMR-N2-096 EMR-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

36.2390                      100.000                100.000                100.000                100.000                99.975                  
39.7810                      100.000                100.000                100.000                100.000                99.990                  
43.6700                      100.000                100.000                100.000                100.000                99.997                  
47.9400                      100.000                100.000                100.000                100.000                99.999                  
52.6260                      100.000                100.000                100.000                100.000                100.000                
57.7710                      100.000                100.000                100.000                100.000                100.000                
63.4190                      100.000                100.000                100.000                100.000                100.000                
69.6190                      100.000                100.000                100.000                100.000                100.000                
76.4250                      100.000                100.000                100.000                100.000                100.000                
83.8970                      100.000                100.000                100.000                100.000                100.000                
92.0990                      100.000                100.000                100.000                100.000                100.000                

101.1000                    100.000                100.000                100.000                100.000                100.000                
110.9900                    100.000                100.000                100.000                100.000                100.000                
121.8400                    100.000                100.000                100.000                100.000                100.000                
133.7500                    100.000                100.000                100.000                100.000                100.000                
146.8200                    100.000                100.000                100.000                100.000                100.000                
161.1800                    100.000                100.000                100.000                100.000                100.000                
176.9300                    100.000                100.000                100.000                100.000                100.000                
194.2300                    100.000                100.000                100.000                100.000                100.000                
213.2200                    100.000                100.000                100.000                100.000                100.000                
234.0700                    100.000                100.000                100.000                100.000                100.000                
256.9500                    100.000                100.000                100.000                100.000                100.000                
282.0700                    100.000                100.000                100.000                100.000                100.000                
309.6400                    100.000                100.000                100.000                100.000                100.000                
339.9200                    100.000                100.000                100.000                100.000                100.000                
373.1500                    100.000                100.000                100.000                100.000                100.000                
409.6300                    100.000                100.000                100.000                100.000                100.000                
449.6700                    100.000                100.000                100.000                100.000                100.000                
493.6300                    100.000                100.000                100.000                100.000                100.000                
541.8900                    100.000                100.000                100.000                100.000                100.000                
594.8700                    100.000                100.000                100.000                100.000                100.000                
653.0200                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / EMR-N2-All
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Appendix C
Elutriate Particle Size Analysis

TVA Kingston Elutriate Particle Size Distribution Averages
(Analysis by Coulter Counter)

EMR-N2-001 EMR-N2-024 EMR-N2-048 EMR-N2-096 EMR-N2-240
Channel
Diameter Cum. < Cum. < Cum. < Cum. < Cum. <
(Lower) Volume Volume Volume Volume Volume
um % % % % %

716.8700                    100.000                100.000                100.000                100.000                100.000                
786.9500                    100.000                100.000                100.000                100.000                100.000                
863.8800                    100.000                100.000                100.000                100.000                100.000                
948.3400                    100.000                100.000                100.000                100.000                100.000                

Elutriate Part Size Dist Summary / EMR-N2-All
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USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

ERDC - ECB

RE: TVA Fly Ash Project

-, - -

-

Tony Bednar

DRAFT REPORT

DATA SUBJECT TO CHANGE

Enclosed are the results of analyses for samples received by the laboratory on 15-Jun-2009-27-Aug-2009.  The 

samples associated with this report will be held for 90 days from the date of this report.  The raw data associated 

with this report will be held for 5 years from the date of this report.  If you need us to hold onto the samples or the 

data longer then these specified times, you will need to notify us in writing at least 30 days before the expiration 

dates. If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

03 September 2009

Appendix D.  Chemistry data reports



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: EMR Sediment 9061502-01 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: SLC Sediment 9061502-02 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: RF1-SD-MT-A Sediment 9061502-03 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: RF2-SD-MT-A Sediment 9061502-04 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: RF3-SD-MT-A Sediment 9061502-05 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: RF4-SD-MT-A Sediment 9061502-06 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: RF5-SD-MT-A Sediment 9061502-07 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: RF6-SD-MT-A Sediment 9061502-08 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: PIL-FA-MT-A 9061502-09 Soil/Sediment 12-Jun-2009 15-Jun-2009

DRAFT: EFL - WA - MT - A (Effluent from Settling Pond)9061502-10 Water 12-Jun-2009 15-Jun-2009

DRAFT: Emory River Water 9061502-11 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC Water 9061502-12 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 1 Rep D 9061502-16 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 1 Rep E 9061502-17 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 1 Rep F 9061502-18 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 1 Rep D 9061502-22 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 1 Rep E 9061502-23 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 1 Rep F 9061502-24 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 1 Rep D 9061502-28 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 1 Rep E 9061502-29 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 1 Rep F 9061502-30 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 1 Rep D 9061502-34 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 1 Rep E 9061502-35 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 1 Rep F 9061502-36 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 24 Rep A 9061502-40 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 24 Rep B 9061502-41 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 24 Rep C 9061502-42 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 24 Rep A 9061502-46 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 24 Rep B 9061502-47 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 24 Rep C 9061502-48 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 24 Rep A 9061502-52 Water 12-Jun-2009 15-Jun-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: SLC MT N2 Hour 24 Rep B 9061502-53 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 24 Rep C 9061502-54 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 24 Rep A 9061502-58 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 24 Rep B 9061502-59 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 24 Rep C 9061502-60 Water 12-Jun-2009 15-Jun-2009

DRAFT: EFL - WA - MT - A (Effluent from Settling Pond) - Total Metals9061502-61 Water 12-Jun-2009 15-Jun-2009

DRAFT: Emory River Water - Total Metals 9061502-62 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC Water - Total Metals 9061502-63 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 1 Rep D - Total Metals 9061502-64 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 1 Rep E - Total Metals 9061502-65 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 1 Rep F - Total Metals 9061502-66 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 1 Rep D - Total Metals 9061502-67 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 1 Rep E - Total Metals 9061502-68 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 1 Rep F - Total Metals 9061502-69 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 1 Rep D - Total Metals 9061502-70 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 1 Rep E - Total Metals 9061502-71 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 1 Rep F - Total Metals 9061502-72 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 1 Rep D - Total Metals 9061502-73 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 1 Rep E - Total Metals 9061502-74 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 1 Rep F - Total Metals 9061502-75 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 24 Rep A - Total Metals 9061502-76 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 24 Rep B - Total Metals 9061502-77 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 24 Rep C - Total Metals 9061502-78 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 24 Rep A - Total Metals 9061502-79 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 24 Rep B - Total Metals 9061502-80 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 24 Rep C - Total Metals 9061502-81 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 24 Rep A - Total Metals 9061502-82 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 24 Rep B - Total Metals 9061502-83 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 24 Rep C - Total Metals 9061502-84 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 24 Rep A - Total Metals 9061502-85 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 24 Rep B - Total Metals 9061502-86 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 24 Rep C - Total Metals 9061502-87 Water 12-Jun-2009 15-Jun-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: EMR MT N2 Hour 48 Rep A 9061503-04 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 48 Rep B 9061503-05 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 48 Rep C 9061503-06 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 48 Rep A 9061503-10 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 48 Rep B 9061503-11 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 48 Rep C 9061503-12 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 48 Rep A 9061503-16 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 48 Rep B 9061503-17 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 48 Rep C 9061503-18 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 48 Rep A 9061503-22 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 48 Rep B 9061503-23 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 48 Rep C 9061503-24 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 48 Rep A - Total Metals 9061503-25 Water 15-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 48 Rep B - Total Metals 9061503-26 Water 15-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 48 Rep C - Total Metals 9061503-27 Water 15-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 48 Rep A - Total Metals 9061503-28 Water 15-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 48 Rep B - Total Metals 9061503-29 Water 15-Jun-2009 15-Jun-2009

DRAFT: EMR MT O2 Hour 48 Rep C - Total Metals 9061503-30 Water 15-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 48 Rep A - Total Metals 9061503-31 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 48 Rep B - Total Metals 9061503-32 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT N2 Hour 48 Rep C - Total Metals 9061503-33 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 48 Rep A - Total Metals 9061503-34 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 48 Rep B - Total Metals 9061503-35 Water 12-Jun-2009 15-Jun-2009

DRAFT: SLC MT O2 Hour 48 Rep C - Total Metals 9061503-36 Water 12-Jun-2009 15-Jun-2009

DRAFT: EMR MT N2 Hour 96 Rep A 9061701-01 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT N2 Hour 96 Rep B 9061701-02 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT N2 Hour 96 Rep C 9061701-03 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT O2 Hour 96 Rep A 9061701-04 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT O2 Hour 96 Rep B 9061701-05 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT O2 Hour 96 Rep C 9061701-06 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT N2 Hour 96 Rep A 9061701-07 Water 17-Jun-2009 17-Jun-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: SLC MT N2 Hour 96 Rep B 9061701-08 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT N2 Hour 96 Rep C 9061701-09 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT O2 Hour 96 Rep A 9061701-10 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT O2 Hour 96 Rep B 9061701-11 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT O2 Hour 96 Rep C 9061701-12 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT N2 Hour 96 Rep A - Total Metals 9061701-13 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT N2 Hour 96 Rep B - Total Metals 9061701-14 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT N2 Hour 96 Rep C - Total Metals 9061701-15 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT O2 Hour 96 Rep A - Total Metals 9061701-16 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT O2 Hour 96 Rep B - Total Metals 9061701-17 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT O2 Hour 96 Rep C - Total Metals 9061701-18 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT N2 Hour 96 Rep A - Total Metals 9061701-19 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT N2 Hour 96 Rep B - Total Metals 9061701-20 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT N2 Hour 96 Rep C - Total Metals 9061701-21 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT O2 Hour 96 Rep A - Total Metals 9061701-22 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT O2 Hour 96 Rep B - Total Metals 9061701-23 Water 17-Jun-2009 17-Jun-2009

DRAFT: SLC MT O2 Hour 96 Rep C - Total Metals 9061701-24 Water 17-Jun-2009 17-Jun-2009

DRAFT: EMR MT N2 Hour 240 Rep A 9062302-01 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT N2 Hour 240 Rep B 9062302-02 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT N2 Hour 240 Rep C 9062302-03 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT O2 Hour 240 Rep A 9062302-04 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT O2 Hour 240 Rep B 9062302-05 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT O2 Hour 240 Rep C 9062302-06 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT N2 Hour 240 Rep A 9062302-07 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT N2 Hour 240 Rep B 9062302-08 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT N2 Hour 240 Rep C 9062302-09 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT O2 Hour 240 Rep A 9062302-10 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT O2 Hour 240 Rep B 9062302-11 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT O2 Hour 240 Rep C 9062302-12 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT N2 Hour 240 Rep A - Total Metals9062302-13 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT N2 Hour 240 Rep B - Total Metals9062302-14 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT N2 Hour 240 Rep C - Total Metals9062302-15 Water 23-Jun-2009 23-Jun-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: EMR MT O2 Hour 240 Rep A - Total Metals9062302-16 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT O2 Hour 240 Rep B - Total Metals9062302-17 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR MT O2 Hour 240 Rep C - Total Metals9062302-18 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT N2 Hour 240 Rep A - Total Metals 9062302-19 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT N2 Hour 240 Rep B - Total Metals 9062302-20 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT N2 Hour 240 Rep C - Total Metals 9062302-21 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT O2 Hour 240 Rep A - Total Metals 9062302-22 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT O2 Hour 240 Rep B - Total Metals 9062302-23 Water 23-Jun-2009 23-Jun-2009

DRAFT: SLC MT O2 Hour 240 Rep C - Total Metals 9062302-24 Water 23-Jun-2009 23-Jun-2009

DRAFT: EMR - EL - AF - 100 - A 9071602-01 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 100 - B 9071602-02 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 100 - C 9071602-03 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 100 - D 9071602-04 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 100 - E 9071602-05 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 50 - A 9071602-06 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 50 - B 9071602-07 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 50 - C 9071602-08 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 50 - D 9071602-09 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 50 - E 9071602-10 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 10 - A 9071602-11 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 10 - B 9071602-12 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 10 - C 9071602-13 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 10 - D 9071602-14 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 10 - E 9071602-15 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 0 - A 9071602-16 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 0 - B 9071602-17 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 0 - C 9071602-18 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 0 - D 9071602-19 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: EMR - EL - AF - 0 - E 9071602-20 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: Control - A 9071602-21 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: Control - B 9071602-22 Tissue 15-Jul-2009 16-Jul-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: Control - C 9071602-23 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: Control - D 9071602-24 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: Control - E 9071602-25 Tissue 15-Jul-2009 16-Jul-2009

DRAFT: Larvae Food 9071602-26 Solid 15-Jul-2009 16-Jul-2009

DRAFT: Adult Food 9071602-27 Solid 15-Jul-2009 16-Jul-2009

DRAFT: Fish Tissue Dechlor 1 9082706-01 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue Dechlor 2 9082706-02 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue Dechlor 3 9082706-03 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue Dechlor 4 9082706-04 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue Dechlor 5 9082706-05 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - WA 1 9082706-06 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - WA 2 9082706-07 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - WA 3 9082706-08 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - WA 4 9082706-09 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - WA 5 9082706-10 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - EL 1 9082706-11 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - EL 2 9082706-12 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - EL 3 9082706-13 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - EL 4 9082706-14 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Tissue EMR - EL 5 9082706-15 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut Dechlor 1 9082706-16 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut Dechlor 2 9082706-17 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut Dechlor 3 9082706-18 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut Dechlor 4 9082706-19 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut Dechlor 5 9082706-20 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - WA 1 9082706-21 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - WA 2 9082706-22 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - WA 3 9082706-23 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - WA 4 9082706-24 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - WA 5 9082706-25 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - EL 1 9082706-26 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - EL 2 9082706-27 Tissue 26-Aug-2009 27-Aug-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

DRAFT: Fish Gut EMR - EL 3 9082706-28 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - EL 4 9082706-29 Tissue 26-Aug-2009 27-Aug-2009

DRAFT: Fish Gut EMR - EL 5 9082706-30 Tissue 26-Aug-2009 27-Aug-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR Sediment

9061502-01 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0732 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00396

EPA 6010B87.4 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00

SW 846/60104890 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60102410 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601010400 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/6010559 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/6010625 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/601065.2 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.233 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 B

SW 846/602065.8 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/6020655 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60207.15 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.576 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/602048.7 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/602025.6 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/602084.1 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/602036.4 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020153 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60204.04 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602052.6 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60206.97 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.426 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60202.19 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/6020133 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602077.4 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC Sediment

9061502-02 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0294 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00399

EPA 6010B69.9 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00

SW 846/601029900 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60106510 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601022200 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/60102380 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/60104890 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/6010608 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.212 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 B

SW 846/602076.2 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/6020515 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60206.03 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.631 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/602049.2 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/602023.1 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/602076.4 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/602033.1 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020187 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60204.23 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602049.9 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60206.08 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.335 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60202.04 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/6020124 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602072.1 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: RF1-SD-MT-A Sediment

9061502-03 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0211 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00397

EPA 6010B1.82 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00 J

SW 846/60104650 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60101800 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/60107990 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/6010674 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/6010760 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/601052.0 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.0262 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 J, B

SW 846/60201.71 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/602048.0 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60200.584 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.0991 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/60208.25 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/60207.01 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/60205.58 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/60206.68 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020313 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60200.255 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602011.5 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60200.247 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.0593 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60200.0776 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/60209.16 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602035.0 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: RF2-SD-MT-A Sediment

9061502-04 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0239 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00399

EPA 6010B87.9 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00

SW 846/60104950 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60102440 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601010600 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/6010566 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/6010633 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/601066.1 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.292 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 B

SW 846/60202.69 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/602073.5 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60200.528 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.111 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/60208.33 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/60206.16 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/60205.33 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/60209.06 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020233 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60200.273 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/60209.96 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60200.271 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.0779 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60200.103 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/60209.95 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602031.9 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: RF3-SD-MT-A Sediment

9061502-05 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0110 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00395

EPA 6010B2.43 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00 J

SW 846/60104040 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60106150 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/60108670 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/60101130 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/6010782 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/601048.3 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.0162 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 J, B

SW 846/60201.91 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/602033.6 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60200.496 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.0971 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/60209.11 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/60206.27 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/60205.49 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/60209.33 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020209 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60200.224 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602012.4 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60200.114 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.0805 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60200.0595 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/60208.33 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602061.2 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: RF4-SD-MT-A Sediment

9061502-06 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0395 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00399

EPA 6010B3.25 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00 J

SW 846/60108560 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60106860 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601010900 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/60101700 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/60101080 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/601049.9 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.0201 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 J, B

SW 846/60202.42 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/6020100 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60200.870 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.248 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/602013.0 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/60208.76 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/602010.0 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/602016.8 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020724 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60200.280 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602015.0 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60200.757 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.104 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60200.131 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/602015.6 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602063.1 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: RF5-SD-MT-A Sediment

9061502-07 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0875 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00399

EPA 6010B27.0 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00

SW 846/601015100 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/601014200 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601039600 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/60102070 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/60101910 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/6010182 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.0500 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 B

SW 846/602010.9 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/6020118 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60201.51 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.208 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/602027.9 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/60209.92 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/602024.0 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/602045.3 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020518 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60201.03 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602016.9 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60201.48 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.172 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60200.297 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/602033.8 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602064.8 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: RF6-SD-MT-A Sediment

9061502-08 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0221 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00397

EPA 6010B3.08 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00 J

SW 846/60106070 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60107320 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601010900 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/60101610 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/60101060 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/601054.1 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.0236 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 J, B

SW 846/60203.15 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/602056.0 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60200.707 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.117 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/602011.1 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/60208.41 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/60207.59 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/602012.9 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/6020453 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60200.284 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602014.8 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60200.473 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.0667 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60200.0947 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/602012.8 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602050.5 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: PIL-FA-MT-A

9061502-09 (Soil/Sediment)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0279 06-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.00396

EPA 6010B64.3 25-Jun-2009 25-Jun-2009mg/kg 2Strontium 4.00

SW 846/601018600 25-Jun-2009 25-Jun-2009mg/kg 2Aluminum 2.00 B

SW 846/60106780 25-Jun-2009 25-Jun-2009mg/kg 2Calcium 2.00 B

SW 846/601017500 25-Jun-2009 25-Jun-2009mg/kg 2Iron 2.00

SW 846/60101940 25-Jun-2009 25-Jun-2009mg/kg 2Magnesium 2.00 B

SW 846/60102760 25-Jun-2009 25-Jun-2009mg/kg 2Potassium 2.00 B

SW 846/6010482 25-Jun-2009 25-Jun-2009mg/kg 2Sodium 2.00 B

SW 846/60200.145 25-Jun-2009 26-Jun-2009mg/kg 10Antimony 0.0500 B

SW 846/602046.9 25-Jun-2009 26-Jun-2009mg/kg 10Arsenic 0.0500

SW 846/6020510 25-Jun-2009 26-Jun-2009mg/kg 10Barium 0.0500 B

SW 846/60204.88 25-Jun-2009 26-Jun-2009mg/kg 10Beryllium 0.0500

SW 846/60200.272 25-Jun-2009 26-Jun-2009mg/kg 10Cadmium 0.0500

SW 846/602033.5 25-Jun-2009 26-Jun-2009mg/kg 10Chromium 0.0500 B

SW 846/602016.9 25-Jun-2009 26-Jun-2009mg/kg 10Cobalt 0.0500

SW 846/602050.0 25-Jun-2009 26-Jun-2009mg/kg 10Copper 0.0500

SW 846/602020.2 25-Jun-2009 26-Jun-2009mg/kg 10Lead 0.0500

SW 846/602088.7 25-Jun-2009 26-Jun-2009mg/kg 10Manganese 0.0500 B

SW 846/60203.20 25-Jun-2009 26-Jun-2009mg/kg 10Molybdenum 0.0500

SW 846/602034.0 25-Jun-2009 26-Jun-2009mg/kg 10Nickel 0.0500

SW 846/60205.44 25-Jun-2009 26-Jun-2009mg/kg 10Selenium 0.0500

SW 846/60200.220 25-Jun-2009 26-Jun-2009mg/kg 10Silver 0.0500

SW 846/60201.35 25-Jun-2009 26-Jun-2009mg/kg 10Thallium 0.0500

SW 846/602086.2 25-Jun-2009 26-Jun-2009mg/kg 10Vanadium 0.0500

SW 846/602041.5 25-Jun-2009 26-Jun-2009mg/kg 10Zinc 0.0500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EFL - WA - MT - A (Effluent from Settling Pond)

9061502-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness117 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000014 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.353 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.281 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200

SW 846/601034.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60107.34 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.30 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60107.79 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0023 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0208 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.175 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0041 16-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0012 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010 U

SW 846/60200.0236 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010

SW 846/60200.0054 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

SW 846/60200.0010 16-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 B

SW 846/60200.00029 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0317 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0064 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EFL - WA - MT - A (Effluent from Settling Pond)

9061502-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.07.63 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100 U

EPA 300.047.9 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Emory River Water

9061502-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness30.0 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.0424 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/60108.55 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

SW 846/60100.0525 25-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 J

SW 846/60102.10 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.29 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.44 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 U

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010 J

SW 846/60200.0307 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010 U

SW 846/60200.0009 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 J, B

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010 U

SW 846/60200.0057 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Emory River Water

9061502-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.26 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.365 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.011.5 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC Water

9061502-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.544 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.252 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200

SW 846/601030.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.15 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.88 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.05 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0081 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0779 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.107 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0296 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0733 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0059 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 J, B

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0509 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0058 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC Water

9061502-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.71 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.360 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.1 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep D

9061502-16 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness36.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.121 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0604 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601010.8 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.24 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.33 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.47 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0278 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0823 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0012 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0057 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0015 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0010 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0173 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0057 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep D

9061502-16 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.32 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.150 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.6 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep E

9061502-17 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness34.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000012 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.111 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0515 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601010.4 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.18 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.33 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.49 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0239 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0791 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0054 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0009 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0152 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0062 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep E

9061502-17 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.40 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.360 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.014.0 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep F

9061502-18 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness35.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.110 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601010.4 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.20 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.35 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.51 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0232 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0790 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0045 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00067 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0147 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0064 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep F

9061502-18 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.38 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.104 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.5 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep D

9061502-22 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness34.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000014 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.0998 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601010.2 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.23 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.34 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.48 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0198 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0768 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0048 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0011 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0128 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0062 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep D

9061502-22 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.36 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.413 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.3 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep E

9061502-23 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness33.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000014 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.0915 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/60109.95 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.19 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.31 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.44 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0002 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0177 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0731 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0032 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0010 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0109 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0055 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep E

9061502-23 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.32 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.410 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.2 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep F

9061502-24 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness35.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000013 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.116 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0516 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601010.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.20 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.34 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.44 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0252 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0832 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0063 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00054 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0163 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0056 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep F

9061502-24 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.36 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.400 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.5 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep D

9061502-28 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness96.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000012 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.538 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.118 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.4 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.04 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.85 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.06 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0077 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0771 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0992 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0345 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0720 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0055 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0540 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0054 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep D

9061502-28 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.78 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.370 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.036.6 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep E

9061502-29 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.7 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.00001 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.535 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.122 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.19 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.90 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.02 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0080 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0776 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.103 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60201.81 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

SW 846/60200.0366 16-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010

SW 846/60200.0353 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0738 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0029 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010

SW 846/60200.0058 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0536 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60201.01 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep E

9061502-29 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.79 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.390 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.036.6 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep F

9061502-30 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.536 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.124 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.10 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.90 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.04 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0078 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0763 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.103 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0351 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0732 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0057 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0542 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0052 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep F

9061502-30 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.76 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.370 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.035.9 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep D

9061502-34 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000013 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.533 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.105 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.10 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.92 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.09 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0075 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0723 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0994 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0358 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0692 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00067 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0058 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0537 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0059 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep D

9061502-34 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.87 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.380 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.036.2 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep E

9061502-35 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.534 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0883 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.16 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.94 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.07 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0075 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0746 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0998 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0355 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0686 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0058 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0537 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0085 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep E

9061502-35 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.77 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.390 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.036.0 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep F

9061502-36 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A8.30E-6 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.536 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0901 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.12 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.89 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.04 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0078 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0782 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0989 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0022 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0369 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0729 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0053 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.00058 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0531 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0080 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep F

9061502-36 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.74 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.380 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.035.7 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep A

9061502-40 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness37.7 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000011 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.135 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0583 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601011.3 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.28 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.36 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.51 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0359 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0879 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0033 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0018 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0235 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0060 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep A

9061502-40 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.61 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.380 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.014.6 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep B

9061502-41 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness37.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000006 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.127 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0591 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601011.1 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.29 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.36 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.56 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0009 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0330 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0839 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0012 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0217 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0104 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep B

9061502-41 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.60 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.396 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.2 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep C

9061502-42 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness37.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.134 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0637 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601011.3 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.29 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.37 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.66 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0355 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0838 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0026 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0233 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0053 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep C

9061502-42 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.80 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.390 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.4 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep A

9061502-46 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness36.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.116 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601010.8 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.26 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.47 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.63 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0270 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0853 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0026 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0015 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0012 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0180 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0072 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep A

9061502-46 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.65 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.390 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.2 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep B

9061502-47 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness35.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000016 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.104 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601010.4 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.21 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.36 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.47 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0224 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0784 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0020 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0015 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0010 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0167 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0062 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep B

9061502-47 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.49 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.380 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.1 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep C

9061502-48 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness37.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000014 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.129 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601011.2 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.27 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.35 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.48 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0308 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0928 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0043 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0011 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0213 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0060 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep C

9061502-48 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.51 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.280 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.2 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep A

9061502-52 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.00003 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.539 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.192 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.8 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.27 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.94 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.13 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0080 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0808 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0970 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0012 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0284 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0733 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0064 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0558 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0066 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 59 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep A

9061502-52 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.04.05 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.380 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.043.5 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep B

9061502-53 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.538 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.200 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200

SW 846/601030.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.19 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.91 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.09 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0078 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0837 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0984 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0027 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0271 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0726 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0061 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0561 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0057 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep B

9061502-53 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.04.00 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.370 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.042.7 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep C

9061502-54 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.7 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.539 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.201 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200

SW 846/601030.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.24 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.94 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.11 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0078 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0806 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0976 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0293 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0708 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00057 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0065 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0569 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0066 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep C

9061502-54 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.04.03 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.370 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.043.6 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep A

9061502-58 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000016 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.536 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.142 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.18 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.95 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.17 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0075 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0780 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0975 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0299 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0727 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0064 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0567 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0068 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep A

9061502-58 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.04.13 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.370 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.043.3 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep B

9061502-59 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.536 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.126 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.8 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.19 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.95 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.13 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0079 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0772 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.101 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0009 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0303 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0703 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0065 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0570 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0055 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep B

9061502-59 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.86 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.360 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.1 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep C

9061502-60 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness97.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000011 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.542 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.143 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.8 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.08 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.87 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.10 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0077 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0805 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0973 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0301 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0714 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0060 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0560 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0057 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep C

9061502-60 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.014-Jul-2009 14-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.80 14-Jul-2009 14-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.400 14-Jul-2009 14-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.4 14-Jul-2009 14-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EFL - WA - MT - A (Effluent from Settling Pond) - Total Metals

9061502-61 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness116 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000431 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.352 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/60101.14 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601034.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60100.333 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60107.38 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60102.49 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60108.23 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0088 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0192 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.182 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 U

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 U

SW 846/60200.0081 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0012 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020 J

SW 846/60200.0090 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0017 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020 J

SW 846/60200.0235 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0236 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0043 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0023 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 B

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 U

SW 846/60200.0390 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0285 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Emory River Water - Total Metals

9061502-62 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness31.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000148 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.0429 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800 J

SW 846/60100.228 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/60108.93 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60100.253 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60102.17 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60101.71 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.01 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0088 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0011 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020 J

SW 846/60200.0340 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 U

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 U

SW 846/60200.00095 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020 J

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020 U

SW 846/60200.0040 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020 J

SW 846/60200.0351 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020 U

SW 846/60200.0027 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 J, B

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 U

SW 846/60200.0005 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020 J

SW 846/60200.0210 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 72 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC Water - Total Metals

9061502-63 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness99.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000306 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.571 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/60105.58 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601031.0 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60102.00 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.47 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.09 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.79 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0411 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0767 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.167 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0009 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 U

SW 846/60200.0063 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0034 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0190 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0065 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0482 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0738 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0115 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0046 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0010 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 J, B

SW 846/60200.0008 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0769 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0334 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep D - Total Metals

9061502-64 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness68.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000553 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.490 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601038.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601015.4 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.44 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60108.73 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.82 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0066 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.139 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.765 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0062 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0013 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0462 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0284 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0949 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0661 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.132 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0076 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0570 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0061 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0031 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 B

SW 846/60200.0039 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.142 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.103 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep E - Total Metals

9061502-65 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness62.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000477 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.417 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601032.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601016.8 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601013.0 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.94 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60108.29 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.86 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0053 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.114 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.619 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0427 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0239 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0843 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0537 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.129 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0061 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0484 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0050 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0025 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 B

SW 846/60200.0031 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.125 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0937 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 1 Rep F - Total Metals

9061502-66 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness63.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000388 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.437 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601034.8 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601017.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601013.8 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.09 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60107.68 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.88 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0054 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.118 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.686 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0010 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0413 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0256 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0881 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0575 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.125 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0065 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0498 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0063 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0014 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 J, B

SW 846/60200.0034 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.142 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0933 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep D - Total Metals

9061502-67 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness56.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000354 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.335 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601025.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601015.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601010.1 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.37 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60106.00 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.89 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0040 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0899 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.503 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0042 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0369 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0191 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0708 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0413 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.102 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0049 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0407 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0037 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0011 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 J, B

SW 846/60200.0024 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.109 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0941 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 77 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep E - Total Metals

9061502-68 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness53.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000461 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.310 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601023.2 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601014.5 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60109.25 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.14 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60106.41 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.81 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0036 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0767 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.449 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0041 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0313 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0178 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0617 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0361 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.104 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0043 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0364 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0027 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 J, B

SW 846/60200.0021 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.0915 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0907 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 1 Rep F - Total Metals

9061502-69 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness67.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000359 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.475 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601037.0 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.3 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601014.8 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.40 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60108.12 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.25 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.129 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.709 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0060 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0012 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0469 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0279 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0954 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0602 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.139 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0069 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0544 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0067 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 J, B

SW 846/60200.0033 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.139 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.164 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep D - Total Metals

9061502-70 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness108 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000395 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.637 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.98 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.03 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.09 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.99 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0081 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.108 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.276 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0019 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.00071 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0179 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0096 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0358 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0173 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0917 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0770 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0222 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0037 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0015 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0999 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0648 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep E - Total Metals

9061502-71 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness108 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000266 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.629 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.8 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.3 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.04 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.96 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.10 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.92 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0155 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.101 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.274 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0017 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0171 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0090 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0337 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0181 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0850 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0758 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0203 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0047 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0950 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0725 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 1 Rep F - Total Metals

9061502-72 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000259 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.617 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.0 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.66 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.84 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60103.97 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.57 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0079 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.105 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.263 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0019 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0161 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0085 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0315 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0162 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0842 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0752 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0188 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0039 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0014 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0982 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0461 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep D - Total Metals

9061502-73 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.0001 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.616 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601010.5 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.32 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.85 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.00 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.86 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0084 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0995 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.252 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0017 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0166 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0080 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0305 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0154 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0804 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0765 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0192 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0044 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0014 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0937 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0487 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 83 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep E - Total Metals

9061502-74 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000308 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.628 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601013.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.60 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.02 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.61 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.65 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0084 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.109 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.295 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0022 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0194 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0101 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0379 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0200 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0895 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0745 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0231 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0054 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.104 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0520 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 1 Rep F - Total Metals

9061502-75 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness108 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000218 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.651 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601013.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.92 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.16 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.87 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.85 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0090 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.112 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.309 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0022 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0198 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0107 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0382 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0211 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0978 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0749 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0235 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0017 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.107 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0533 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep A - Total Metals

9061502-76 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness57.4 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000445 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.359 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601023.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601016.0 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60109.51 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.21 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.50 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.49 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0041 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.106 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.513 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0042 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0010 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0338 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0188 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0675 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0380 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.104 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0377 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0044 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0025 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.110 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0917 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep B - Total Metals

9061502-77 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness55.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000412 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.337 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601022.4 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601015.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60109.20 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.16 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.69 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.56 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0076 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0986 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.476 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0039 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0299 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0169 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0635 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0342 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0953 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0054 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0331 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0056 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0023 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.0989 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0701 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 24 Rep C - Total Metals

9061502-78 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness65.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000407 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.446 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601033.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601017.8 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601013.2 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.05 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60107.43 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.03 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0060 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.136 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.639 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0055 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0011 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0453 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0248 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0862 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0504 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.114 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0068 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0493 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0054 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0029 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.149 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0975 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep A - Total Metals

9061502-79 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness52.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000181 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.294 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601018.4 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601014.7 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.62 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60103.81 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.05 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.64 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0083 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0850 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.409 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0041 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0270 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0160 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0588 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0304 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0887 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0047 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0315 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0038 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0020 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.0918 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0752 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep B - Total Metals

9061502-80 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness44.0 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000509 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.183 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/60108.12 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601012.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60103.55 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60103.02 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60102.80 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.39 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0140 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0515 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.230 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0019 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0005 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0167 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0078 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0314 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0162 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0569 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0031 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0183 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0014 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020 J

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0012 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0540 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0547 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 24 Rep C - Total Metals

9061502-81 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness51.4 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000358 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.293 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.4 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601014.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.30 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60103.72 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.70 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.46 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0039 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0915 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.413 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0036 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0307 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0148 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0546 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0302 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0854 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0046 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0304 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0047 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0022 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.101 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0689 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep A - Total Metals

9061502-82 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness104 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000508 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.615 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601013.0 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601031.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.49 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.97 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.36 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.82 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0087 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.113 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.281 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0022 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0188 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0098 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0347 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0188 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0824 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0761 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0214 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0060 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.102 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0503 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep B - Total Metals

9061502-83 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness103 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000374 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.613 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601012.5 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601031.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.23 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.77 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.52 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.68 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0086 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.111 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.285 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0022 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0250 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0102 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0366 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0194 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0831 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0735 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0221 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0059 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0017 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.108 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0551 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 24 Rep C - Total Metals

9061502-84 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000358 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.618 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601013.2 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.48 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.02 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.43 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.95 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0092 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.110 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.284 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0022 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0177 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0094 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0360 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0188 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0873 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0762 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0210 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0063 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0999 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0535 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep A - Total Metals

9061502-85 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness106 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000409 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.626 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.66 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.94 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.35 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.72 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0087 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.109 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.275 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0019 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0168 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0087 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0325 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0168 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0858 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0780 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0197 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0063 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.103 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0442 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep B - Total Metals

9061502-86 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness104 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000356 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.629 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601014.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601031.8 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.83 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.95 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.34 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60105.14 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0228 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.111 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.299 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0023 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0224 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0110 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0401 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0198 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0906 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0717 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0240 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0066 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0017 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.110 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0550 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 24 Rep C - Total Metals

9061502-87 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness109 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000292 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.656 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601015.5 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60106.44 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.24 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.84 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60105.02 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0085 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.117 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.324 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0024 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0012 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0209 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0110 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0413 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0210 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0928 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0759 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0256 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0086 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0018 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.113 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0564 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 97 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep A

9061503-04 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness39.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.150 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0733 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601012.0 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.32 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.38 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.51 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0010 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0433 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0975 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0023 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0019 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0018 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0286 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0074 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep A

9061503-04 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.39 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.424 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.7 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep B

9061503-05 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness38.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.145 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0601 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601011.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.32 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.38 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.67 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0009 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0400 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0952 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0019 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0019 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0274 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0049 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep B

9061503-05 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.71 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.396 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.7 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep C

9061503-06 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness38.7 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000011 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.141 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0672 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601011.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.32 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.39 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.58 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0414 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0918 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0019 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.00044 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0287 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0054 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep C

9061503-06 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.49 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.415 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.6 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep A

9061503-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness37.1 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000016 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.124 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601011.2 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.25 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.43 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.57 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0310 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0920 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0020 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0217 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0055 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 104 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep A

9061503-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.49 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.347 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.4 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep B

9061503-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness36.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.115 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601010.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.28 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.39 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.54 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0279 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0861 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0015 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0016 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0013 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0004 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0194 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0063 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 106 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep B

9061503-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.50 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.376 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.4 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep C

9061503-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness38.4 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000008 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.141 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0507 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601011.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.30 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.42 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.58 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010 J

SW 846/60200.0358 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0973 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0024 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0028 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0018 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0017 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0269 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0061 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep C

9061503-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.51 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.390 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.5 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep A

9061503-16 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness99.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.544 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.139 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.2 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.19 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.91 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.13 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0078 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0828 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0978 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0220 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0718 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0068 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0534 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0058 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep A

9061503-16 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.85 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.359 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.7 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep B

9061503-17 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000028 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.537 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.148 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.22 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.91 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.05 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0081 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0855 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0991 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0228 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0741 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0071 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0578 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0055 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep B

9061503-17 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.74 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.359 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.2 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep C

9061503-18 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.542 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.160 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.0 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.13 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.87 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.08 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0082 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0851 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.0981 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0236 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0730 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0068 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0596 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0083 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep C

9061503-18 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.77 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.366 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.4 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep A

9061503-22 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness98.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000011 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.539 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0938 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601030.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.12 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.07 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.27 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0080 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0796 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.101 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0015 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0269 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0713 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0008 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0064 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0571 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0056 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 116 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep A

9061503-22 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.04.09 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.392 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.038.0 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep B

9061503-23 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness99.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.541 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.117 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.2 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.22 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.92 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.10 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0079 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0820 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.101 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.00051 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0249 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0738 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00067 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0073 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0570 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0060 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep B

9061503-23 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.76 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.369 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.037.8 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep C

9061503-24 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness99.4 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.00001 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.544 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.116 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.2 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.20 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.95 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.13 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0080 16-Jun-2009 16-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0794 16-Jun-2009 16-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.103 16-Jun-2009 16-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 16-Jun-2009 16-Jun-2009mg/L 2Cadmium 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Chromium 0.0010 U

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0248 16-Jun-2009 16-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0738 16-Jun-2009 16-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 16-Jun-2009 16-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0074 16-Jun-2009 16-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602016-Jun-2009 16-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 16-Jun-2009 16-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0573 16-Jun-2009 16-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0060 16-Jun-2009 16-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep C

9061503-24 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 15-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.80 15-Jul-2009 15-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.384 15-Jul-2009 15-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.037.9 15-Jul-2009 15-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep A - Total Metals

9061503-25 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness67.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000435 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.450 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601031.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601012.7 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.15 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60107.34 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.05 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0056 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.146 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.665 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0059 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0402 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0225 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0819 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0490 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.122 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0074 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0445 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0077 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0032 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.136 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0964 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep B - Total Metals

9061503-26 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness56.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000435 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.320 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601018.0 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601015.9 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.60 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.01 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.99 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.04 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0042 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.103 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.424 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0035 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0273 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0145 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0552 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0287 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0780 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0051 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0296 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0059 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0021 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.0964 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0756 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 48 Rep C - Total Metals

9061503-27 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness53.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000375 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.310 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.2 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601015.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.28 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60103.76 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.56 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.57 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0038 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.101 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.421 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0032 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0260 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0131 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0509 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0283 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0746 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0052 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0265 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0058 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0021 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.0880 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0667 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep A - Total Metals

9061503-28 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness46.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000456 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.218 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/60109.51 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601013.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.17 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60103.21 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60103.47 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.35 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0025 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.0673 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.277 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0020 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0008 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0179 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0085 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0341 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0163 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0589 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0037 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0187 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0047 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0014 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0658 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0457 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep B - Total Metals

9061503-29 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness42.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000429 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.179 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/60106.60 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601012.5 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60102.91 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60102.86 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60102.73 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.29 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0018 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020 J

SW 846/60200.0516 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.211 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0015 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 U

SW 846/60200.0133 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0062 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0256 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0109 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0436 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0030 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0137 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0026 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0011 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.0502 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0410 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 48 Rep C - Total Metals

9061503-30 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness60.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000557 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.390 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601024.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601016.8 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60109.95 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.40 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60106.04 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.92 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0043 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.114 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.546 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0046 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0348 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0193 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0696 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0384 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.112 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0059 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0390 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0071 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0026 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.124 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0810 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep A - Total Metals

9061503-31 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness104 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000134 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.611 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601010.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.80 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.85 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.02 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.86 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0085 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.112 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.266 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0020 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0184 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0084 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0344 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0169 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0801 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0750 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0193 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0074 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.100 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0589 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep B - Total Metals

9061503-32 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000093 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.623 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.84 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.94 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.17 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60105.07 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0083 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.112 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.263 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0019 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020 J

SW 846/60200.00067 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0178 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0087 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0316 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0158 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0853 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0751 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0198 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0080 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0015 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.100 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0461 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 48 Rep C - Total Metals

9061503-33 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness108 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000197 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.630 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.3 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60104.90 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.03 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.09 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.94 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0086 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.111 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.272 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0020 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0178 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0085 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0326 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0176 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0784 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0785 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0192 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0075 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0016 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.102 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0721 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep A - Total Metals

9061503-34 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000356 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.617 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601011.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60105.20 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.96 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.82 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60105.15 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0084 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.114 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.276 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0021 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0206 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0087 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0361 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0171 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0835 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0759 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0210 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0088 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0018 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.104 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0496 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep B - Total Metals

9061503-35 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness108 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.00034 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.645 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601015.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601032.8 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60106.70 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.27 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.92 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.89 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0087 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.125 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.321 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0026 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0230 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0112 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0428 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0212 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0969 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0770 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0241 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0093 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0020 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020 J

SW 846/60200.115 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0565 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 48 Rep C - Total Metals

9061503-36 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness109 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000277 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.651 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601016.7 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.0 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.29 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.39 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.14 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.65 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0088 17-Jun-2009 17-Jun-2009mg/L 4Antimony 0.0020

SW 846/60200.130 17-Jun-2009 17-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.336 17-Jun-2009 17-Jun-2009mg/L 4Barium 0.0020 B

SW 846/60200.0028 17-Jun-2009 17-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0007 17-Jun-2009 17-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0229 17-Jun-2009 17-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0119 17-Jun-2009 17-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0435 17-Jun-2009 17-Jun-2009mg/L 4Copper 0.0020 B

SW 846/60200.0228 17-Jun-2009 17-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0985 17-Jun-2009 17-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0767 17-Jun-2009 17-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0258 17-Jun-2009 17-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0093 17-Jun-2009 17-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602017-Jun-2009 17-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0020 17-Jun-2009 17-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.118 17-Jun-2009 17-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0541 17-Jun-2009 17-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep A

9061701-01 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness42.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.171 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0542 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601013.1 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.45 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.41 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.58 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0017 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0508 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.109 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0025 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0022 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0034 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 J, B

SW 846/60200.0005 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0298 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0058 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep A

9061701-01 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.71 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.399 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.013.0 15-Jul-2009 16-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep B

9061701-02 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness42.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000024 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.171 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0584 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601012.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.42 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.42 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.84 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0025 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0494 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.109 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0013 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0023 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0022 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00062 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0040 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

SW 846/60200.0003 19-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 J, B

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0297 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0049 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep B

9061701-02 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.88 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.414 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.9 15-Jul-2009 16-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep C

9061701-03 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness42.4 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.172 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 U

SW 846/601013.0 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.44 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.50 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.73 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0016 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0502 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.107 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0013 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0026 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0022 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0037 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0310 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0052 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep C

9061701-03 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.68 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.393 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.9 15-Jul-2009 16-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep A

9061701-04 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness40.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.156 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0591 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601012.3 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.39 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.37 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.57 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0015 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0428 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.105 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0011 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0022 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0017 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0020 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0031 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0266 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0053 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep A

9061701-04 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.40 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.174 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.5 15-Jul-2009 16-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep B

9061701-05 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness41.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.163 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0529 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601012.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.36 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.39 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.53 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0015 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0457 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.114 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0020 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0014 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0020 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0036 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.00057 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0286 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0056 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep B

9061701-05 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.43 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.220 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.6 15-Jul-2009 16-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep C

9061701-06 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness41.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.159 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0588 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601012.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.43 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.45 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.61 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0013 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0432 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.111 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0023 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0015 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0020 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0033 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.00055 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0285 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0054 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep C

9061701-06 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.02.52 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.348 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

EPA 300.012.6 15-Jul-2009 16-Jul-2009mg/L 1Sulfate 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep A

9061701-07 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness101 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.550 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0956 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.33 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.01 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.26 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0089 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0851 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.105 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 19-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0004 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0088 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0728 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0098 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0516 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0056 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep A

9061701-07 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.90 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.390 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep B

9061701-08 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness100 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.551 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.112 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.30 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.94 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.16 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0090 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0841 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.106 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0004 19-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0004 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0010 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0089 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0732 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0091 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0512 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0050 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 148 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep B

9061701-08 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.79 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.377 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep C

9061701-09 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness100 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.549 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.110 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.4 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.26 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.95 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.16 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0090 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0874 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.106 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 19-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0004 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0089 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0740 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0097 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0527 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0048 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep C

9061701-09 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.86 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.374 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep A

9061701-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness101 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.550 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0733 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.28 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.03 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.33 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0088 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0800 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.109 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 19-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0004 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0114 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0725 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0085 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0490 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0055 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep A

9061701-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.04.08 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.374 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep B

9061701-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness101 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.552 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0732 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.34 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.98 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.29 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0088 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0834 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.110 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 19-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0004 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0012 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0102 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0720 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.00064 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0098 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0009 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0527 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0057 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep B

9061701-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.97 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.377 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep C

9061701-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness102 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.555 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0652 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601031.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.32 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.00 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.23 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0090 19-Jun-2009 19-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0824 19-Jun-2009 19-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.111 19-Jun-2009 19-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 19-Jun-2009 19-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0005 19-Jun-2009 19-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0016 19-Jun-2009 19-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0105 19-Jun-2009 19-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0727 19-Jun-2009 19-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0098 19-Jun-2009 19-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0009 19-Jun-2009 19-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0515 19-Jun-2009 19-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0052 19-Jun-2009 19-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep C

9061701-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

ND EPA 300.015-Jul-2009 16-Jul-2009mg/L 1Bromide 0.100

EPA 300.03.93 15-Jul-2009 16-Jul-2009mg/L 1Chloride 1.00

EPA 300.00.389 15-Jul-2009 16-Jul-2009mg/L 1Nitrate as N 0.100

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep A - Total Metals

9061701-13 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness91.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000177 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.707 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601055.8 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601024.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601021.9 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60107.33 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/601011.4 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.58 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0149 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.182 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60201.02 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0087 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0013 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0524 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0358 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.120 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0975 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.124 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0095 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0701 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0098 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0010 19-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0050 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.184 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.146 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep B - Total Metals

9061701-14 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness70.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000163 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.477 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601032.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601019.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601013.5 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.28 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60107.50 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.10 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0051 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.140 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.661 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0058 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0018 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0419 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0252 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0852 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0619 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0962 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0071 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0488 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0088 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0005 19-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0034 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.144 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.108 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 96 Rep C - Total Metals

9061701-15 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness76.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000176 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.569 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601040.7 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601021.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601016.9 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.82 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60108.79 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.09 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0112 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.164 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.824 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0070 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0011 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0485 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0315 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.103 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0792 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.111 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0082 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0617 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0093 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0041 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.170 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.130 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep A - Total Metals

9061701-16 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness67.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000127 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.462 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601032.7 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601013.2 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60105.15 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60107.32 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.71 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0048 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.130 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.668 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0060 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0010 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0434 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0256 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0859 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0623 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0926 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0067 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0501 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0074 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0034 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.143 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.100 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep B - Total Metals

9061701-17 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness66.8 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000147 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.447 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601030.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601012.4 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.95 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60106.80 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.65 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0042 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.130 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.635 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0054 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0010 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0411 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0236 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0790 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0561 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0917 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0067 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0457 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0076 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0005 19-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0033 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.135 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0951 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 96 Rep C - Total Metals

9061701-18 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness64.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000132 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.418 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601027.2 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.0 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601011.3 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.73 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60106.43 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.93 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0055 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.120 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.580 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0054 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0383 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0222 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0766 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0551 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0866 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0061 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0431 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0072 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0006 19-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0031 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.132 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.104 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep A - Total Metals

9061701-19 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness110 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000078 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.673 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601018.0 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.4 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.86 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.48 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.35 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.84 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0079 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.131 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.363 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0032 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0259 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0147 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0752 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0345 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0750 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0747 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0432 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0095 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0023 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.129 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0808 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep B - Total Metals

9061701-20 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness112 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000047 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.694 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601020.0 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.9 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60108.68 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.69 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.75 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.84 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0083 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.137 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.392 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0035 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0011 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0263 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0157 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0549 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0376 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0807 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0764 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0329 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0089 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0025 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.135 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0804 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 96 Rep C - Total Metals

9061701-21 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness109 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000039 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.657 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601015.6 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60106.87 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.35 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.79 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.65 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0082 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.122 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.339 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0028 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0217 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0130 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0460 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0309 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0685 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0758 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0277 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0087 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0022 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.125 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0729 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep A - Total Metals

9061701-22 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness109 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000188 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.662 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.4 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.1 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.73 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.43 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.29 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.78 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0073 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.125 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.342 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0031 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.00081 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0240 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0139 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0492 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0325 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0768 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0753 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0301 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0088 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0023 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.126 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0850 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep B - Total Metals

9061701-23 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness111 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000063 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.671 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.2 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601033.7 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.50 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.49 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.19 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.79 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0083 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.128 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.364 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0030 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0262 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0135 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0485 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0370 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0740 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0776 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0310 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0092 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0024 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.126 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0916 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 168 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 96 Rep C - Total Metals

9061701-24 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness114 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000098 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.704 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601020.5 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601034.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60108.83 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.77 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.90 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.98 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0082 19-Jun-2009 19-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.136 19-Jun-2009 19-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.394 19-Jun-2009 19-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0037 19-Jun-2009 19-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 19-Jun-2009 19-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0344 19-Jun-2009 19-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0159 19-Jun-2009 19-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0566 19-Jun-2009 19-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0379 19-Jun-2009 19-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0933 19-Jun-2009 19-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0786 19-Jun-2009 19-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0365 19-Jun-2009 19-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0098 19-Jun-2009 19-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602019-Jun-2009 19-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0025 19-Jun-2009 19-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.140 19-Jun-2009 19-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0907 19-Jun-2009 19-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep A

9062302-01 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness47.0 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000037 17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005

EPA 6010B0.199 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.123 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601014.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.63 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.51 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.69 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0022 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0633 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.123 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0018 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0011 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0027 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0064 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0387 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0041 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep A

9062302-01 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1155 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2630 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2475 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep B

9062302-02 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness47.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.203 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.130 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601014.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

SW 846/60100.0532 25-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 J

SW 846/60102.65 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.55 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.98 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0026 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0634 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.129 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0019 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0010 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.00051 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0029 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0064 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0382 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0035 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep B

9062302-02 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1165 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2560 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2395 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep C

9062302-03 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness48.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.208 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.101 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601014.9 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.70 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.66 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60103.04 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0022 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0657 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.127 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0019 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0014 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0029 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0066 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0399 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0036 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep C

9062302-03 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1225 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2630 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2405 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep A

9062302-04 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness44.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.182 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0944 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601013.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.52 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.48 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.64 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0017 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0533 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.119 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0019 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0010 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0025 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0059 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0341 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0038 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep A

9062302-04 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1140 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2700 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2560 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep B

9062302-05 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness44.2 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.184 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0891 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601013.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.51 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.41 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.52 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0016 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0539 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.120 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0019 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0012 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010

SW 846/60200.0025 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0056 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0341 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0033 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep B

9062302-05 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1115 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2650 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2535 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep C

9062302-06 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness44.3 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.182 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.0868 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601013.6 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60102.52 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.43 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60102.57 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0017 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0518 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.126 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 U

SW 846/60200.0017 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0010 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0023 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0049 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0340 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0038 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep C

9062302-06 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1110 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2535 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2425 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep A

9062302-07 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness105 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.572 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.170 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601032.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.59 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.14 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.48 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0096 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0848 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.113 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0002 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0796 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0121 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0540 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0030 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep A

9062302-07 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1255 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2670 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2415 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep B

9062302-08 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness103 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 01-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.569 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.166 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601032.3 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.38 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.93 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.26 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0095 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0850 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.109 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 U

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0790 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0040 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010

SW 846/60200.0130 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0534 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0033 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep B

9062302-08 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1185 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2600 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2415 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep C

9062302-09 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness104 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 02-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.569 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.171 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601032.5 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.46 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.99 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.30 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0096 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0850 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.110 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.00025 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0801 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0128 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0544 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0035 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep C

9062302-09 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1230 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2640 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2410 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep A

9062302-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness104 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 02-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.575 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.116 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601032.7 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.35 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.04 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.48 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0098 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0798 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.117 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.00065 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0787 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0126 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0532 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0041 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep A

9062302-10 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1185 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2640 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2455 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep B

9062302-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness104 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 02-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.574 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.124 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601032.8 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.37 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60101.98 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.32 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0094 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0812 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.115 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0778 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0128 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.00059 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0529 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0033 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep B

9062302-11 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1225 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2660 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2435 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep C

9062302-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness106 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

1Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A17-Jun-2009 02-Jul-2009mg/L 1Mercury 0.000005 U

EPA 6010B0.580 25-Jun-2009 25-Jun-2009mg/L 1Strontium 0.0200

SW 846/60100.123 25-Jun-2009 25-Jun-2009mg/L 1Aluminum 0.200 J

SW 846/601033.1 25-Jun-2009 25-Jun-2009mg/L 1Calcium 0.200

ND SW 846/601025-Jun-2009 25-Jun-2009mg/L 1Iron 0.200 U

SW 846/60105.54 25-Jun-2009 25-Jun-2009mg/L 1Magnesium 0.200

SW 846/60102.04 25-Jun-2009 25-Jun-2009mg/L 1Potassium 0.200

SW 846/60104.33 25-Jun-2009 25-Jun-2009mg/L 1Sodium 0.200

SW 846/60200.0098 26-Jun-2009 26-Jun-2009mg/L 2Antimony 0.0010

SW 846/60200.0829 26-Jun-2009 26-Jun-2009mg/L 2Arsenic 0.0010

SW 846/60200.118 26-Jun-2009 26-Jun-2009mg/L 2Barium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Beryllium 0.0010 U

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 2Cadmium 0.0010 J

SW 846/60200.0007 26-Jun-2009 26-Jun-2009mg/L 2Chromium 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Cobalt 0.0010 U

SW 846/60200.0003 26-Jun-2009 26-Jun-2009mg/L 2Copper 0.0010 J

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Lead 0.0010 U

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 2Manganese 0.0010 J

SW 846/60200.0801 26-Jun-2009 26-Jun-2009mg/L 2Molybdenum 0.0010

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Nickel 0.0010 J

SW 846/60200.0128 26-Jun-2009 26-Jun-2009mg/L 2Selenium 0.0010

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 2Silver 0.0010 U

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 2Thallium 0.0010 J

SW 846/60200.0520 26-Jun-2009 26-Jun-2009mg/L 2Vanadium 0.0010

SW 846/60200.0036 26-Jun-2009 26-Jun-2009mg/L 2Zinc 0.0010 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep C

9062302-12 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters

EPA 160.1225 25-Jun-2009 25-Jun-2009mg/L 1Total Dissolved Solids 25.0

EPA 160.2740 25-Jun-2009 25-Jun-2009mg/L 1Total Solids 10.0

EPA 160.2515 25-Jun-2009 25-Jun-2009mg/L 1Total Suspended Solids 25.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep A - Total Metals

9062302-13 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness66.5 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000205 24-Jul-2009 24-Jul-2009mg/L 2Mercury 0.000005

EPA 6010B0.441 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601022.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601019.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60108.97 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.51 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.98 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.11 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0069 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.132 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.556 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0033 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0245 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0142 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0516 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0399 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0774 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0067 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0262 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0072 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0028 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.106 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0678 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep B - Total Metals

9062302-14 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness64.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.00013 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.417 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601019.8 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.7 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60108.03 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.34 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.71 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.36 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0052 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.120 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.524 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0029 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0238 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0133 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0474 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0353 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0695 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0064 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0270 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0077 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0026 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.103 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0685 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT N2 Hour 240 Rep C - Total Metals

9062302-15 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness69.6 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000175 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.454 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601022.5 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601020.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60109.19 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.68 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.29 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.52 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0053 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.136 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.577 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0036 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.00069 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0253 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0144 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0605 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0410 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0803 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0071 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0275 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0086 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0029 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.112 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0727 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep A - Total Metals

9062302-16 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness68.4 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000155 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.465 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601025.4 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601019.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601010.2 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.76 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.53 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.21 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0051 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.129 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.608 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0037 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0265 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0156 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0561 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0448 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0790 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0070 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0291 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0070 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.0004 26-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0030 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.110 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0732 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep B - Total Metals

9062302-17 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness69.0 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000171 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.458 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601025.1 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601019.7 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601010.1 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.84 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.48 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.09 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0049 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.126 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.591 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0035 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0006 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0270 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0157 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0547 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0431 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0776 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0069 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0288 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0073 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

SW 846/60200.00041 26-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 J

SW 846/60200.0028 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.108 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0718 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR MT O2 Hour 240 Rep C - Total Metals

9062302-18 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness62.9 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000167 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.402 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601019.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601018.3 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.79 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60104.21 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.52 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60103.07 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0046 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.112 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.509 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0029 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0005 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0233 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0131 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0475 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0361 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0684 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0059 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0252 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0065 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0026 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.0968 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0654 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep A - Total Metals

9062302-19 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness121 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000158 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.777 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601020.5 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601036.8 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60109.17 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60107.15 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60105.57 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.82 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0105 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.156 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.448 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0027 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0246 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0131 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0498 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0365 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0915 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0852 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0267 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0115 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0028 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.129 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0685 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep B - Total Metals

9062302-20 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness118 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000148 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.751 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.8 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601036.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.98 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.75 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.94 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.59 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0102 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.147 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.406 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0026 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0220 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0121 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0455 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0319 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0836 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0862 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0250 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0124 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0025 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.125 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0662 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT N2 Hour 240 Rep C - Total Metals

9062302-21 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness112 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000118 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.709 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.3 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601034.2 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.83 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.48 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.78 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.35 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0096 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.142 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.399 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0023 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0008 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0212 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0119 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0438 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0310 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0798 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0800 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0238 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0110 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0024 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.120 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0669 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep A - Total Metals

9062302-22 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness116 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000182 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.735 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601016.9 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601035.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60107.71 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.59 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.85 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.68 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0099 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.145 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.406 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0025 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0212 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0114 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0434 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0297 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0851 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0839 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0232 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0111 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0026 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.119 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0638 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep B - Total Metals

9062302-23 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness119 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000189 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.759 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601017.8 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601036.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/60108.06 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60106.77 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60104.99 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.69 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0104 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.149 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.429 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0026 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0009 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0233 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0124 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0457 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0321 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.0875 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0837 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0253 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0118 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0027 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.127 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0660 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: SLC MT O2 Hour 240 Rep C - Total Metals

9062302-24 (Water)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Wet Chemistry

Hardness124 25-Jun-2009 25-Jun-2009mg equil 

CaCO3/

L

4Hardness 1.32

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.000264 24-Jul-2009 20-Aug-2009mg/L 1Mercury 0.000005

EPA 6010B0.814 25-Jun-2009 25-Jun-2009mg/L 4Strontium 0.0800

SW 846/601024.4 25-Jun-2009 25-Jun-2009mg/L 4Aluminum 0.200

SW 846/601037.6 25-Jun-2009 25-Jun-2009mg/L 4Calcium 0.200 B

SW 846/601011.0 25-Jun-2009 25-Jun-2009mg/L 4Iron 0.200

SW 846/60107.33 25-Jun-2009 25-Jun-2009mg/L 4Magnesium 0.200

SW 846/60106.13 25-Jun-2009 25-Jun-2009mg/L 4Potassium 0.200 B

SW 846/60104.74 25-Jun-2009 25-Jun-2009mg/L 4Sodium 0.200 B

SW 846/60200.0105 26-Jun-2009 26-Jun-2009mg/L 4Antimony 0.0020 B

SW 846/60200.171 26-Jun-2009 26-Jun-2009mg/L 4Arsenic 0.0020

SW 846/60200.512 26-Jun-2009 26-Jun-2009mg/L 4Barium 0.0020

SW 846/60200.0033 26-Jun-2009 26-Jun-2009mg/L 4Beryllium 0.0020

SW 846/60200.0011 26-Jun-2009 26-Jun-2009mg/L 4Cadmium 0.0020 J

SW 846/60200.0268 26-Jun-2009 26-Jun-2009mg/L 4Chromium 0.0020

SW 846/60200.0154 26-Jun-2009 26-Jun-2009mg/L 4Cobalt 0.0020

SW 846/60200.0563 26-Jun-2009 26-Jun-2009mg/L 4Copper 0.0020

SW 846/60200.0415 26-Jun-2009 26-Jun-2009mg/L 4Lead 0.0020

SW 846/60200.103 26-Jun-2009 26-Jun-2009mg/L 4Manganese 0.0020

SW 846/60200.0855 26-Jun-2009 26-Jun-2009mg/L 4Molybdenum 0.0020

SW 846/60200.0308 26-Jun-2009 26-Jun-2009mg/L 4Nickel 0.0020

SW 846/60200.0131 26-Jun-2009 26-Jun-2009mg/L 4Selenium 0.0020

ND SW 846/602026-Jun-2009 26-Jun-2009mg/L 4Silver 0.0020 U

SW 846/60200.0031 26-Jun-2009 26-Jun-2009mg/L 4Thallium 0.0020

SW 846/60200.139 26-Jun-2009 26-Jun-2009mg/L 4Vanadium 0.0020

SW 846/60200.0746 26-Jun-2009 26-Jun-2009mg/L 4Zinc 0.0020 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 100 - A

9071602-01 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.029 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.005

SW 846/60201080 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.141 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 J

SW 846/60202.89 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602029.5 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.167 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.393 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60204740 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/602016.5 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60201.09 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60204.87 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020584 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.83 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020360 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60206.31 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.458 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60209.52 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202650 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.709 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

SW 846/60200.462 17-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 J

SW 846/60201010 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.195 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60204.12 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602024.8 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 100 - B

9071602-02 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.027 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/60201450 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.435 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 J

SW 846/60204.35 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602027.3 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.222 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.532 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500

SW 846/60205210 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60207.38 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60201.14 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60205.14 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020737 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60202.41 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020380 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60207.28 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.367 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60205.07 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202520 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.639 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020996 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.270 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60205.81 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602029.1 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 100 - C

9071602-03 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.017 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020756 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.876 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500

SW 846/60202.38 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602015.1 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.121 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.324 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60204610 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60206.71 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.685 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60203.22 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020393 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.11 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020311 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60204.27 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.265 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60204.24 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202370 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.505 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020946 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.204 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60203.19 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602023.3 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 100 - D

9071602-04 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.022 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020914 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.723 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500

SW 846/60202.93 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602018.2 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.149 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.408 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205920 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60207.55 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.789 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60204.32 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020492 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.41 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020369 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60205.35 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.300 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60204.72 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202800 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.592 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/60201080 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.213 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60203.94 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602032.7 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 100 - E

9071602-05 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.020 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020511 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60201.64 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602011.1 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.291 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205050 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60202.44 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.421 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60202.78 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020279 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.08 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020299 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60202.87 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.148 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60201.86 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202590 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.465 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020938 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.168 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60202.35 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602024.9 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 50 - A

9071602-06 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.022 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/60201020 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.123 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 J

SW 846/60203.18 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602019.6 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.173 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.353 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205530 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60204.83 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.845 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60204.41 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020551 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.58 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020344 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60205.97 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.278 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60203.51 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202730 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.526 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

SW 846/60200.175 17-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 J

SW 846/6020993 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.170 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60204.41 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602026.7 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 50 - B

9071602-07 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.020 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.004

SW 846/6020601 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60201.83 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602011.5 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.104 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.268 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60204990 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60209.17 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.577 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60203.05 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020342 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.901 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020294 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60204.04 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.356 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60205.12 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202280 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.444 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020939 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.113 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60202.69 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602027.2 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 50 - C

9071602-08 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.023 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/60201210 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.134 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 J

SW 846/60203.69 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602023.5 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.205 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.444 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205950 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60205.19 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60201.02 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60204.48 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020646 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.87 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020369 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60207.14 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.298 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60204.13 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202440 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.566 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

SW 846/60200.104 17-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 J

SW 846/6020953 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.162 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60204.93 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602029.7 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 50 - D

9071602-09 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.019 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020798 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60202.56 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602015.6 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.136 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.339 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205490 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60203.97 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.665 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60203.30 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020433 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.22 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020328 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60204.47 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.215 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60202.90 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202590 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.475 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020982 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.131 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60203.54 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602026.9 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 50 - E

9071602-10 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.029 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.003

SW 846/60201150 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.125 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 J

SW 846/60203.50 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602022.5 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

SW 846/60200.196 17-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 J

SW 846/60200.436 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205870 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60204.08 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.961 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500

SW 846/60205.20 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020616 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.80 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020355 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60206.50 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.262 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60203.49 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202450 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.535 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

SW 846/60200.104 17-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 J

SW 846/6020992 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

SW 846/60200.172 17-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 J

SW 846/60204.71 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602028.6 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 10 - A

9071602-11 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.020 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020236 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.902 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/60205.61 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.115 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60206270 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60206.00 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.251 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60201.75 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020160 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.462 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020302 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60202.55 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.199 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60203.20 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202500 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.358 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020965 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.907 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602026.5 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 10 - B

9071602-12 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.016 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020475 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60201.32 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/60209.27 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.127 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205990 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60203.85 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.399 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60202.10 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020277 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.03 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020306 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60203.41 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.176 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60202.41 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202470 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.360 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/60201010 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60201.77 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602027.8 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 10 - C

9071602-13 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020339 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60201.07 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/60207.08 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.112 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205140 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/602010.4 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.368 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60202.62 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020255 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.620 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020268 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60203.54 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.588 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500

SW 846/60204.93 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202110 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.303 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020882 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60201.43 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602025.5 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 10 - D

9071602-14 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.018 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020511 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.540 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500

SW 846/60201.42 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/602010.1 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.146 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205550 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60202.62 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.436 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60202.62 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020289 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60201.20 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020286 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60203.75 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.153 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60201.92 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202370 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.369 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020937 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60201.92 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602028.0 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 10 - E

9071602-15 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.018 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/6020442 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60201.36 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/60208.96 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.130 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/60205880 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60204.63 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.402 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60202.13 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020262 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.755 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020305 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60203.80 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.173 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60202.91 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202420 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.353 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020933 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60201.69 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500

SW 846/602027.8 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 0 - A

9071602-16 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.014 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/602033.9 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.360 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60202.62 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205920 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60201.92 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.02 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602071.6 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.510 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020261 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60203.52 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60201.13 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202310 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.252 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020913 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.115 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 J

SW 846/602027.7 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 0 - B

9071602-17 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.014 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/602011.8 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.379 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60201.73 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60204520 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60203.01 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.13 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602043.0 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 U

SW 846/6020247 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60201.88 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60201.50 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202340 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.282 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020872 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 U

SW 846/602025.6 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 0 - C

9071602-18 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.017 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/602022.1 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.342 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60202.01 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205270 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60201.38 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.27 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602062.5 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.278 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020261 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60202.94 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60200.600 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202350 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.267 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

SW 846/60200.647 17-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500

SW 846/6020880 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 U

SW 846/602028.1 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 0 - D

9071602-19 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.020 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.003

SW 846/602027.0 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.328 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60202.64 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205230 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60202.18 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.31 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602068.4 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.524 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/6020262 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60203.38 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.101 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60201.07 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202230 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.229 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020931 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.112 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 J

SW 846/602024.9 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: EMR - EL - AF - 0 - E

9071602-20 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.019 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.003

SW 846/602033.0 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.169 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 J

SW 846/60200.425 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60203.01 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60206780 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60209.15 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.121 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60201.77 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020110 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.436 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020299 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60205.32 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.215 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60204.25 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202290 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.301 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020991 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.179 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 J

SW 846/602033.6 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Control - A

9071602-21 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.001

SW 846/60208.11 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.152 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60201.83 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60206000 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60202.06 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60200.979 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602037.2 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.192 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020283 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60201.15 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60201.03 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202400 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.260 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020924 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 U

SW 846/602027.8 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Control - B

9071602-22 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.017 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/602011.4 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.114 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60201.93 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205920 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60201.41 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.04 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602034.0 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.248 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020263 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60201.36 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60200.651 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202240 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.244 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/60201010 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.120 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 J

SW 846/602025.4 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Control - C

9071602-23 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/602015.6 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.101 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60202.00 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205680 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60203.70 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.21 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602039.8 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.324 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020262 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60201.52 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.100 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60201.78 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202220 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.248 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020962 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 U

SW 846/602025.3 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Control - D

9071602-24 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.016 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/602013.4 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60200.110 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60201.84 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205710 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60201.35 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60200.914 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602034.2 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.221 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/6020252 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60201.18 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60200.504 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60202130 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.241 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020887 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 U

SW 846/602022.3 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Control - E

9071602-25 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 22-Jul-2009 22-Jul-2009mg/kg 1Mercury 0.002

SW 846/60207.01 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

SW 846/60200.812 17-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500

SW 846/60200.130 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500 J

SW 846/60201.55 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60205740 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60200.797 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 U

SW 846/60201.22 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/602031.9 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 U

SW 846/6020241 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60200.805 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 U

SW 846/60200.338 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500 J

SW 846/60202020 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60200.220 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500 J

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/6020874 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 U

SW 846/602023.9 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Larvae Food

9071602-26 (Solid)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602023.7 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/602014.3 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/60202.21 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 U

SW 846/60201470 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60200.237 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500 J

SW 846/60200.280 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/60208.68 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020600 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.478 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500 J

SW 846/60202280 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/60207.33 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.467 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60200.570 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60204850 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60202.15 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/60202950 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.133 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 J

SW 846/602052.9 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Adult Food

9071602-27 (Solid)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602032.3 17-Jul-2009 20-Jul-2009mg/kg 2Aluminum 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Antimony 0.500 U

SW 846/60201.70 17-Jul-2009 20-Jul-2009mg/kg 2Arsenic 0.500

SW 846/60203.17 17-Jul-2009 20-Jul-2009mg/kg 2Barium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Beryllium 0.500 U

SW 846/60200.101 17-Jul-2009 20-Jul-2009mg/kg 2Cadmium 0.500 J

SW 846/602012300 17-Jul-2009 20-Jul-2009mg/kg 2Calcium 0.500

SW 846/60205.50 17-Jul-2009 20-Jul-2009mg/kg 2Chromium 0.500

SW 846/60200.195 17-Jul-2009 20-Jul-2009mg/kg 2Cobalt 0.500 J

SW 846/602016.9 17-Jul-2009 20-Jul-2009mg/kg 2Copper 0.500

SW 846/6020199 17-Jul-2009 20-Jul-2009mg/kg 2Iron 0.500

SW 846/60200.523 17-Jul-2009 20-Jul-2009mg/kg 2Lead 0.500

SW 846/60201630 17-Jul-2009 20-Jul-2009mg/kg 2Magnesium 0.500

SW 846/602042.6 17-Jul-2009 20-Jul-2009mg/kg 2Manganese 0.500

SW 846/60200.446 17-Jul-2009 20-Jul-2009mg/kg 2Molybdenum 0.500 J

SW 846/60201.07 17-Jul-2009 20-Jul-2009mg/kg 2Nickel 0.500

SW 846/60207810 17-Jul-2009 20-Jul-2009mg/kg 2Potassium 0.500

SW 846/60201.30 17-Jul-2009 20-Jul-2009mg/kg 2Selenium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Silver 0.500 U

SW 846/60205590 17-Jul-2009 20-Jul-2009mg/kg 2Sodium 0.500

ND SW 846/602017-Jul-2009 20-Jul-2009mg/kg 2Thallium 0.500 U

SW 846/60200.357 17-Jul-2009 20-Jul-2009mg/kg 2Vanadium 0.500 J

SW 846/602093.5 17-Jul-2009 20-Jul-2009mg/kg 2Zinc 0.500 B

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue Dechlor 1

9082706-01 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.007 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.101 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.28 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60206.45 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.104 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60201.62 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60201.52 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60201.51 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.124 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60204.68 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.158 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.193 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.094 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602019.0 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue Dechlor 2

9082706-02 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.011 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.084 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60201.97 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/602015.2 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.159 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60201.01 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60203.49 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60202.05 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.298 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60207.50 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.110 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.116 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.121 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602013.6 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue Dechlor 3

9082706-03 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.007 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 U

SW 846/60201.84 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60201.79 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.663 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.588 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60200.742 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60201.20 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.087 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 U

SW 846/602022.5 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue Dechlor 4

9082706-04 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.009 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

SW 846/60200.084 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 U

SW 846/60201.61 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60204.04 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.806 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.590 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60201.02 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.083 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60202.29 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.112 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.098 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602017.8 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue Dechlor 5

9082706-05 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.105 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.46 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/602011.4 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.088 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60200.854 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.256 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.54 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.193 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60205.78 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.163 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.080 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.109 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602019.7 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - WA 1

9082706-06 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.011 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

SW 846/60200.426 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 B

SW 846/60200.184 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60204.15 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60209.76 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.136 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60202.13 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.414 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60202.00 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.203 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60205.05 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.229 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.156 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.259 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602039.0 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - WA 2

9082706-07 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

SW 846/60200.247 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

SW 846/60200.112 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60203.26 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60203.25 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.846 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.502 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60200.995 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60202.11 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.245 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.119 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.245 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602025.3 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - WA 3

9082706-08 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.010 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

SW 846/60200.205 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

SW 846/60200.083 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60201.96 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60207.14 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.722 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.480 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60201.17 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.110 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60203.66 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.108 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.238 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.096 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602016.0 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - WA 4

9082706-09 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.006 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.099 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60204.02 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60208.94 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.097 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60201.33 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.392 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.70 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.156 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60204.78 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.208 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.123 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602019.6 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - WA 5

9082706-10 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.006

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.119 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60203.31 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/602012.6 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.092 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60200.994 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.414 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60202.11 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.194 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60206.22 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.240 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.160 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602026.1 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - EL 1

9082706-11 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.493 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400

SW 846/60204.18 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60202.74 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.992 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.356 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.21 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60201.65 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.294 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.669 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400

SW 846/602028.6 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 243 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - EL 2

9082706-12 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.470 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400

SW 846/60204.03 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60202.97 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.847 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.305 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.12 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60201.72 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.335 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.386 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602028.8 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - EL 3

9082706-13 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

SW 846/60200.266 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

SW 846/60200.220 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.20 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60201.19 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60201.21 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.352 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60200.619 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60200.767 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.200 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.224 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602023.1 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - EL 4

9082706-14 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

EPA 7471A0.009 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.199 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.06 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60203.99 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.787 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.350 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60200.848 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60202.09 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.171 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.358 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602020.1 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Tissue EMR - EL 5

9082706-15 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND EPA 7471A03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.224 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60203.43 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60206.07 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.771 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.295 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.07 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60203.67 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.190 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.338 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602021.2 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 247 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut Dechlor 1

9082706-16 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/60201060 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/60201020 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602017.4 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 J

SW 846/6020460 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020169 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60203090 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602066.3 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

SW 846/602013.3 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602028.0 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60202370 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut Dechlor 2

9082706-17 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602027.3 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020299 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020224 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602021.4 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 J

SW 846/6020167 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020172 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020727 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602066.1 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/60209.40 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201080 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 249 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut Dechlor 3

9082706-18 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020210 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020184 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020107 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602077.5 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020586 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602025.1 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 U

SW 846/6020700 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 250 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut Dechlor 4

9082706-19 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020358 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020272 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020566 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602096.0 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020987 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602053.6 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602014.2 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201170 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut Dechlor 5

9082706-20 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020110 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020195 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/602099.3 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602086.2 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020199 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602057.0 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 U

SW 846/6020551 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - WA 1

9082706-21 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020348 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/602094.1 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020135 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602090.7 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020488 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602031.3 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

SW 846/602016.9 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602012.1 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201490 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - WA 2

9082706-22 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020218 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/602048.8 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/602083.1 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602066.5 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020231 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602032.2 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 U

SW 846/6020869 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - WA 3

9082706-23 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020481 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020189 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020181 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020123 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020786 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602070.8 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

SW 846/602010.6 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602020.1 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201670 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - WA 4

9082706-24 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602025.0 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020517 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020168 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020160 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020112 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020728 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602045.9 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

SW 846/60209.18 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602018.2 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201620 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - WA 5

9082706-25 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020351 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/602096.4 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020109 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020100 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020479 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602032.3 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602014.4 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201280 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - EL 1

9082706-26 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

SW 846/6020183 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60201280 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602010.9 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020138 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602055.1 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/6020242 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020114 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020317 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602011.2 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 J

SW 846/6020118 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/6020286 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/6020382 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - EL 2

9082706-27 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602046.1 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 B

SW 846/60201390 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/602011100 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602093.6 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0

SW 846/602060.2 28-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0

SW 846/60201120 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/6020468 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/60202280 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020970 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60202710 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602094.1 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0

SW 846/60201010 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

SW 846/602036.0 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 J

SW 846/6020165 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0

SW 846/602038.4 28-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 J

SW 846/60202360 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/60203570 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - EL 3

9082706-28 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602023.6 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

SW 846/6020611 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60206140 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602051.8 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0

SW 846/602034.4 28-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 J

SW 846/6020611 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/6020252 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/60201170 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020550 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60201480 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602050.9 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0

SW 846/6020560 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

SW 846/602012.2 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 J

SW 846/602027.6 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

SW 846/602019.4 28-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 J

SW 846/60201300 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/60202440 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - EL 4

9082706-29 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602025.6 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

SW 846/6020734 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60206380 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602053.1 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0

SW 846/602032.0 28-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 J

SW 846/6020625 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/6020261 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/60201180 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/60201600 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60201520 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602052.5 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0

SW 846/6020580 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

SW 846/602020.2 28-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 J

SW 846/60201340 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/60202460 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

DRAFT: Fish Gut EMR - EL 5

9082706-30 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

DRAFT: Metals by EPA 6000/7000 Series Methods

SW 846/602015.3 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

SW 846/6020127 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60201190 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602010.7 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020116 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602049.2 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/6020217 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020107 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020281 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602010.1 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 J

SW 846/6020107 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/6020243 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/6020474 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906047 - Default Prep Metals

Blank (B906047-BLK1) Prepared & Analyzed: 16-Jun-2009

Antimony mg/L0.0006 0.0010 J

Arsenic mg/LND 0.0010 U

Barium mg/LND 0.0010 U

Beryllium mg/LND 0.0010 U

Cadmium mg/LND 0.0010 U

Chromium mg/LND 0.0010 U

Cobalt mg/LND 0.0010 U

Copper mg/L0.0004 0.0010 J

Lead mg/LND 0.0010 U

Manganese mg/LND 0.0010 U

Molybdenum mg/LND 0.0010 U

Nickel mg/LND 0.0010 U

Selenium mg/LND 0.0010 U

Silver mg/L0.0063 0.0010

Thallium mg/LND 0.0010 U

Vanadium mg/LND 0.0010 U

Zinc mg/L0.0012 0.0010

Blank (B906047-BLK2) Prepared: 16-Jun-2009 Analyzed: 30-Jun-2009

Antimony mg/LND 0.0010 U

Arsenic mg/LND 0.0010 U

Barium mg/LND 0.0010 U

Beryllium mg/LND 0.0010 U

Cadmium mg/LND 0.0010 U

Chromium mg/LND 0.0010 U

Cobalt mg/LND 0.0010 U

Copper mg/LND 0.0010 U

Lead mg/LND 0.0010 U

Manganese mg/LND 0.0010 U

Molybdenum mg/LND 0.0010 U

Nickel mg/LND 0.0010 U

Selenium mg/LND 0.0010 U

Silver mg/LND 0.0010 U

Thallium mg/LND 0.0010 U

Vanadium mg/LND 0.0010 U

Zinc mg/LND 0.0010 U

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906047 - Default Prep Metals

LCS (B906047-BS1) Prepared & Analyzed: 16-Jun-2009

Antimony mg/L0.0246 0.0010 0.02500 80-12098.5

Arsenic mg/L0.0249 0.0010 0.02500 80-12099.6

Barium mg/L0.0254 0.0010 0.02500 80-120102

Beryllium mg/L0.0247 0.0010 0.02500 80-12098.9

Cadmium mg/L0.0246 0.0010 0.02500 80-12098.3

Chromium mg/L0.0262 0.0010 0.02500 80-120105

Cobalt mg/L0.0274 0.0010 0.02500 80-120110

Copper mg/L0.0259 0.0010 0.02500 80-120104

Lead mg/L0.0268 0.0010 0.02500 80-120107

Manganese mg/L0.0262 0.0010 0.02500 80-120105

Molybdenum mg/L0.0253 0.0010 0.02500 80-120101

Nickel mg/L0.0260 0.0010 0.02500 80-120104

Selenium mg/L0.0239 0.0010 0.02500 80-12095.6

Silver mg/L0.0287 0.0010 0.02500 B80-120115

Thallium mg/L0.0248 0.0010 0.02500 80-12099.4

Vanadium mg/L0.0266 0.0010 0.02500 80-120107

Zinc mg/L0.0250 0.0010 0.02500 B80-120100

Duplicate (B906047-DUP1) Prepared & Analyzed: 16-Jun-2009Source: 9061502-40

Antimony mg/L0.0005 0.0010 0.0006 20 J4.14

Arsenic mg/L0.0348 0.0010 0.0359 202.99

Barium mg/L0.0831 0.0010 0.0879 205.54

Beryllium mg/LND 0.0010 ND 20 U

Cadmium mg/LND 0.0010 ND 20 U

Chromium mg/LND 0.0010 ND 20 U

Cobalt mg/LND 0.0010 ND 20 U

Copper mg/L0.0015 0.0010 0.0014 205.19

Lead mg/LND 0.0010 ND 20 U

Manganese mg/L0.0024 0.0010 0.0033 2030.0

Molybdenum mg/L0.0017 0.0010 0.0018 205.01

Nickel mg/L0.0006 0.0010 0.0006 20 J4.41

Selenium mg/L0.0013 0.0010 0.0013 203.22

Silver mg/LND 0.0010 ND 20 U

Thallium mg/L0.0003 0.0010 0.0004 20 J19.2

Vanadium mg/L0.0235 0.0010 0.0235 200.126

Zinc mg/L0.0055 0.0010 0.0060 20 B8.81

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906047 - Default Prep Metals

Matrix Spike (B906047-MS1) Prepared & Analyzed: 16-Jun-2009Source: 9061502-40

Antimony mg/L0.0399 0.0010 0.04000 0.0006 80-12098.4

Arsenic mg/L0.0764 0.0010 0.04000 0.0359 80-120101

Barium mg/L0.124 0.0010 0.04000 0.0879 80-12089.3

Beryllium mg/L0.0439 0.0010 0.04000 ND 80-120110

Cadmium mg/L0.0396 0.0010 0.04000 ND 80-12098.9

Chromium mg/L0.0398 0.0010 0.04000 ND 80-12099.5

Cobalt mg/L0.0404 0.0010 0.04000 ND 80-120101

Copper mg/L0.0406 0.0010 0.04000 0.0014 80-12098.0

Lead mg/L0.0405 0.0010 0.04000 ND 80-120101

Manganese mg/L0.0411 0.0010 0.04000 0.0033 80-12094.4

Molybdenum mg/L0.0410 0.0010 0.04000 0.0018 80-12097.9

Nickel mg/L0.0402 0.0010 0.04000 0.0006 80-12099.0

Selenium mg/L0.0429 0.0010 0.04000 0.0013 80-120104

Silver mg/L0.0369 0.0010 0.04000 ND B80-12092.2

Thallium mg/L0.0371 0.0010 0.04000 0.0004 80-12091.9

Vanadium mg/L0.0645 0.0010 0.04000 0.0235 80-120102

Zinc mg/L0.0489 0.0010 0.04000 0.0060 B80-120107

Batch B906052 - EPA 1631

Blank (B906052-BLK1) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/LND 0.000005 U

Blank (B906052-BLK2) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/LND 0.000005 U

Blank (B906052-BLK3) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/LND 0.000005 U

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906052 - EPA 1631

Blank (B906052-BLK4) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009

Mercury mg/LND 0.000005 U

LCS (B906052-BS1) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/L0.000183 0.000005 2.000E-4 75-12591.4

LCS (B906052-BS2) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/L0.000178 0.000005 2.000E-4 75-12588.9

LCS (B906052-BS3) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/L0.000185 0.000005 2.000E-4 75-12592.6

LCS (B906052-BS4) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009

Mercury mg/L0.000178 0.000005 2.000E-4 75-12589.1

LCS (B906052-BS6) Prepared: 17-Jun-2009 Analyzed: 02-Jul-2009

Mercury mg/L0.000196 0.000005 2.000E-4 75-12598.0

Duplicate (B906052-DUP1) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061002-01

Mercury mg/L0.000371 0.000005 0.000372 250.329

Duplicate (B906052-DUP2) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061502-40

Mercury mg/LND 0.000005 0.000011 25 U

Duplicate (B906052-DUP3) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061503-04

Mercury mg/LND 0.000005 ND 25 U

Duplicate (B906052-DUP4) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061504-01

Mercury mg/L0.000366 0.000005 0.000391 256.64

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906052 - EPA 1631

Duplicate (B906052-DUP5) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061601-03

Mercury mg/L0.000707 0.000005 0.00083 2516.0

Duplicate (B906052-DUP6) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9061701-01

Mercury mg/LND 0.000005 ND 25 U

Duplicate (B906052-DUP7) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9062302-01

Mercury mg/LND 0.000005 0.000037 25 U

Duplicate (B906052-DUP8) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9061502-17

Mercury mg/L0.000024 0.000005 0.000012 2567.8

Duplicate (B906052-DUP9) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9061502-41

Mercury mg/LND 0.000005 0.000006 25 U

Duplicate (B906052-DUPA) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9061503-05

Mercury mg/L0.000022 0.000005 ND 25

Duplicate (B906052-DUPB) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9061701-02

Mercury mg/LND 0.000005 2.40E-5 25 U

Duplicate (B906052-DUPC) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9062302-02

Mercury mg/LND 0.000005 ND 25 U

Matrix Spike (B906052-MS1) Prepared: 17-Jun-2009 Analyzed: 17-Jul-2009Source: 9061002-01

Mercury mg/L0.000439 0.000005 1.000E-4 0.000372 75-12566.1

Matrix Spike (B906052-MS2) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061502-40

Mercury mg/LND 0.000005 2.000E-4 0.000011 U75-125NR

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906052 - EPA 1631

Matrix Spike (B906052-MS3) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061503-04

Mercury mg/LND 0.000005 4.000E-4 ND U75-125

Matrix Spike (B906052-MS4) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061504-01

Mercury mg/L0.000549 0.000005 2.000E-4 0.000391 75-12578.9

Matrix Spike (B906052-MS5) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061601-03

Mercury mg/L0.000945 0.000005 1.000E-4 0.00083 75-125114

Matrix Spike (B906052-MS6) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061701-01

Mercury mg/LND 0.000005 2.000E-4 ND U75-125

Matrix Spike (B906052-MS7) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9062302-01

Mercury mg/LND 0.000005 1.000E-4 0.000037 U75-125NR

Matrix Spike Dup (B906052-MSD1) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061002-01

Mercury mg/L0.000437 0.000005 1.000E-4 0.000372 2575-12565.1 1.61

Matrix Spike Dup (B906052-MSD2) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061502-40

Mercury mg/LND 0.000005 2.000E-4 0.000011 25 U75-125NR

Matrix Spike Dup (B906052-MSD3) Prepared: 17-Jun-2009 Analyzed: 21-Aug-2009Source: 9061503-04

Mercury mg/LND 0.000005 4.000E-4 ND 25 U75-125

Matrix Spike Dup (B906052-MSD4) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061504-01

Mercury mg/L0.00056 0.000005 2.000E-4 0.000391 2575-12584.3 6.64

Matrix Spike Dup (B906052-MSD6) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9061701-01

Mercury mg/L0.000338 0.000005 2.000E-4 ND 2575-125169

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906052 - EPA 1631

Matrix Spike Dup (B906052-MSD7) Prepared: 17-Jun-2009 Analyzed: 01-Jul-2009Source: 9062302-01

Mercury mg/L0.000327 0.000005 1.000E-4 0.000037 2575-125290

Batch B906092 - Default Prep Metals

Blank (B906092-BLK1) Prepared & Analyzed: 17-Jun-2009

Antimony mg/L0.0019 0.0020 J

Arsenic mg/LND 0.0020 U

Barium mg/L0.0028 0.0020

Beryllium mg/LND 0.0020 U

Cadmium mg/LND 0.0020 U

Chromium mg/L0.0004 0.0020 J

Cobalt mg/LND 0.0020 U

Copper mg/L0.0029 0.0020

Lead mg/L0.0005 0.0020 J

Manganese mg/L0.0013 0.0020 J

Molybdenum mg/LND 0.0020 U

Nickel mg/L0.0010 0.0020 J

Selenium mg/LND 0.0020 U

Silver mg/L0.0126 0.0020

Thallium mg/LND 0.0020 U

Vanadium mg/LND 0.0020 U

Zinc mg/L0.0165 0.0020

Blank (B906092-BLK2) Prepared & Analyzed: 17-Jun-2009

Antimony mg/L0.0009 0.0020 J

Arsenic mg/LND 0.0020 U

Barium mg/L0.0025 0.0020

Beryllium mg/LND 0.0020 U

Cadmium mg/LND 0.0020 U

Chromium mg/L0.0012 0.0020 J

Cobalt mg/LND 0.0020 U

Copper mg/L0.0021 0.0020

Lead mg/L0.0006 0.0020 J

Manganese mg/L0.0012 0.0020 J

Molybdenum mg/LND 0.0020 U

Nickel mg/L0.0010 0.0020 J

Selenium mg/LND 0.0020 U

Silver mg/L0.0038 0.0020

Thallium mg/LND 0.0020 U

Vanadium mg/LND 0.0020 U

Zinc mg/L0.0233 0.0020

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906092 - Default Prep Metals

LCS (B906092-BS1) Prepared & Analyzed: 17-Jun-2009

Antimony mg/L5.79 0.0020 4.800 80-120121

Arsenic mg/L2.02 0.0020 2.400 80-12084.2

Barium mg/L16.1 0.0020 12.00 B80-120134

Beryllium mg/L1.12 0.0020 1.200 80-12092.9

Cadmium mg/L1.05 0.0020 1.200 80-12087.9

Chromium mg/L5.87 0.0020 4.800 80-120122

Cobalt mg/L6.10 0.0020 4.800 80-120127

Copper mg/L5.73 0.0020 4.800 B80-120119

Lead mg/L3.46 0.0020 2.400 80-120144

Manganese mg/L5.27 0.0020 4.800 80-120110

Molybdenum mg/LND 0.0020 U80-120

Nickel mg/L4.65 0.0020 4.800 80-12097.0

Selenium mg/L1.08 0.0020 1.200 80-12089.8

Silver mg/L1.44 0.0020 1.200 B80-120120

Thallium mg/L1.81 0.0020 1.200 80-120151

Vanadium mg/L5.70 0.0020 4.800 80-120119

Zinc mg/L11.8 0.0020 12.00 B80-12098.4

LCS (B906092-BS2) Prepared & Analyzed: 17-Jun-2009

Antimony mg/L5.78 0.0020 4.800 80-120120

Arsenic mg/L2.07 0.0020 2.400 80-12086.0

Barium mg/L16.2 0.0020 12.00 B80-120135

Beryllium mg/L1.07 0.0020 1.200 80-12089.3

Cadmium mg/L1.07 0.0020 1.200 80-12088.8

Chromium mg/L5.87 0.0020 4.800 80-120122

Cobalt mg/L5.80 0.0020 4.800 80-120121

Copper mg/L5.60 0.0020 4.800 B80-120117

Lead mg/L3.51 0.0020 2.400 80-120146

Manganese mg/L5.19 0.0020 4.800 80-120108

Molybdenum mg/LND 0.0020 U80-120

Nickel mg/L5.76 0.0020 4.800 80-120120

Selenium mg/L1.11 0.0020 1.200 80-12092.6

Silver mg/L1.47 0.0020 1.200 B80-120123

Thallium mg/L1.88 0.0020 1.200 80-120157

Vanadium mg/L5.73 0.0020 4.800 80-120119

Zinc mg/L11.4 0.0020 12.00 B80-12095.3

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906092 - Default Prep Metals

Duplicate (B906092-DUP1) Prepared & Analyzed: 17-Jun-2009Source: 9061502-76

Antimony mg/L0.0126 0.0020 0.0041 20102

Arsenic mg/L0.107 0.0020 0.106 201.55

Barium mg/L0.512 0.0020 0.513 20 B0.257

Beryllium mg/L0.0044 0.0020 0.0042 205.26

Cadmium mg/L0.0008 0.0020 0.0010 20 J27.0

Chromium mg/L0.0339 0.0020 0.0338 200.377

Cobalt mg/L0.0183 0.0020 0.0188 202.79

Copper mg/L0.0681 0.0020 0.0675 20 B0.909

Lead mg/L0.0381 0.0020 0.0380 200.269

Manganese mg/L0.0980 0.0020 0.104 206.33

Molybdenum mg/L0.0057 0.0020 0.0055 202.14

Nickel mg/L0.0381 0.0020 0.0377 201.01

Selenium mg/L0.0050 0.0020 0.0044 2012.1

Silver mg/LND 0.0020 ND 20 U

Thallium mg/L0.0026 0.0020 0.0025 203.55

Vanadium mg/L0.105 0.0020 0.110 204.41

Zinc mg/L0.0810 0.0020 0.0917 20 B12.5

Matrix Spike (B906092-MS1) Prepared & Analyzed: 17-Jun-2009Source: 9061502-76

Antimony mg/L5.79 0.0020 4.800 0.0041 80-120121

Arsenic mg/L2.23 0.0020 2.400 0.106 80-12088.7

Barium mg/L16.5 0.0020 12.00 0.513 B80-120133

Beryllium mg/L0.955 0.0020 1.200 0.0042 80-12079.2

Cadmium mg/L1.03 0.0020 1.200 0.0010 80-12086.0

Chromium mg/L5.25 0.0020 4.800 0.0338 80-120109

Cobalt mg/L5.32 0.0020 4.800 0.0188 80-120110

Copper mg/L5.32 0.0020 4.800 0.0675 B80-120109

Lead mg/L3.45 0.0020 2.400 0.0380 80-120142

Manganese mg/L4.78 0.0020 4.800 0.104 80-12097.4

Molybdenum mg/L0.0057 0.0020 0.0055 80-120

Nickel mg/L5.35 0.0020 4.800 0.0377 80-120111

Selenium mg/L1.09 0.0020 1.200 0.0044 80-12090.5

Silver mg/L1.53 0.0020 1.200 ND B80-120127

Thallium mg/L1.79 0.0020 1.200 0.0025 80-120149

Vanadium mg/L5.29 0.0020 4.800 0.110 80-120108

Zinc mg/L10.9 0.0020 12.00 0.0917 B80-12090.3

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906093 - Default Prep Metals

Blank (B906093-BLK1) Prepared & Analyzed: 19-Jun-2009

Antimony mg/L0.0005 0.0010 J

Arsenic mg/LND 0.0010 U

Barium mg/LND 0.0010 U

Beryllium mg/LND 0.0010 U

Cadmium mg/LND 0.0010 U

Chromium mg/LND 0.0010 U

Cobalt mg/LND 0.0010 U

Copper mg/LND 0.0010 U

Lead mg/LND 0.0010 U

Manganese mg/LND 0.0010 U

Molybdenum mg/LND 0.0010 U

Nickel mg/LND 0.0010 U

Selenium mg/LND 0.0010 U

Silver mg/L0.0038 0.0010

Thallium mg/LND 0.0010 U

Vanadium mg/LND 0.0010 U

Zinc mg/LND 0.0010 U

Blank (B906093-BLK2) Prepared: 19-Jun-2009 Analyzed: 26-Jun-2009

Antimony mg/L0.0006 0.0010 J

Arsenic mg/LND 0.0010 U

Barium mg/LND 0.0010 U

Beryllium mg/LND 0.0010 U

Cadmium mg/LND 0.0010 U

Chromium mg/LND 0.0010 U

Cobalt mg/LND 0.0010 U

Copper mg/LND 0.0010 U

Lead mg/LND 0.0010 U

Manganese mg/LND 0.0010 U

Molybdenum mg/LND 0.0010 U

Nickel mg/LND 0.0010 U

Selenium mg/LND 0.0010 U

Silver mg/LND 0.0010 U

Thallium mg/LND 0.0010 U

Vanadium mg/LND 0.0010 U

Zinc mg/L0.0014 0.0010

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 272 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906093 - Default Prep Metals

LCS (B906093-BS1) Prepared & Analyzed: 19-Jun-2009

Antimony mg/L0.0256 0.0010 0.02500 80-120102

Arsenic mg/L0.0245 0.0010 0.02500 80-12098.0

Barium mg/L0.0254 0.0010 0.02500 80-120101

Beryllium mg/L0.0257 0.0010 0.02500 80-120103

Cadmium mg/L0.0245 0.0010 0.02500 80-12098.0

Chromium mg/L0.0251 0.0010 0.02500 80-120100

Cobalt mg/L0.0264 0.0010 0.02500 80-120106

Copper mg/L0.0250 0.0010 0.02500 80-120100

Lead mg/L0.0257 0.0010 0.02500 80-120103

Manganese mg/L0.0214 0.0010 0.02500 80-12085.8

Molybdenum mg/L0.0253 0.0010 0.02500 80-120101

Nickel mg/L0.0250 0.0010 0.02500 80-120100

Selenium mg/L0.0253 0.0010 0.02500 80-120101

Silver mg/L0.0262 0.0010 0.02500 B80-120105

Thallium mg/L0.0272 0.0010 0.02500 80-120109

Vanadium mg/L0.0256 0.0010 0.02500 80-120102

Zinc mg/L0.0238 0.0010 0.02500 B80-12095.1

LCS (B906093-BS2) Prepared: 19-Jun-2009 Analyzed: 26-Jun-2009

Antimony mg/L0.0251 0.0010 0.02500 80-120100

Arsenic mg/L0.0241 0.0010 0.02500 80-12096.5

Barium mg/L0.0249 0.0010 0.02500 80-12099.6

Beryllium mg/L0.0246 0.0010 0.02500 80-12098.5

Cadmium mg/L0.0235 0.0010 0.02500 80-12094.0

Chromium mg/L0.0266 0.0010 0.02500 80-120106

Cobalt mg/L0.0259 0.0010 0.02500 80-120104

Copper mg/L0.0250 0.0010 0.02500 80-120100

Lead mg/L0.0259 0.0010 0.02500 80-120104

Manganese mg/L0.0212 0.0010 0.02500 80-12084.8

Molybdenum mg/L0.0251 0.0010 0.02500 80-120100

Nickel mg/L0.0260 0.0010 0.02500 80-120104

Selenium mg/L0.0221 0.0010 0.02500 80-12088.4

Silver mg/L0.0248 0.0010 0.02500 B80-12099.4

Thallium mg/L0.0258 0.0010 0.02500 80-120103

Vanadium mg/L0.0260 0.0010 0.02500 80-120104

Zinc mg/L0.0231 0.0010 0.02500 B80-12092.3

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906093 - Default Prep Metals

Duplicate (B906093-DUP1) Prepared & Analyzed: 19-Jun-2009Source: 9061701-01

Antimony mg/L0.0016 0.0010 0.0017 203.86

Arsenic mg/L0.0507 0.0010 0.0508 200.147

Barium mg/L0.113 0.0010 0.109 203.09

Beryllium mg/LND 0.0010 ND 20 U

Cadmium mg/LND 0.0010 ND 20 U

Chromium mg/L0.0013 0.0010 0.0012 204.28

Cobalt mg/LND 0.0010 ND 20 U

Copper mg/L0.0024 0.0010 0.0025 203.77

Lead mg/LND 0.0010 ND 20 U

Manganese mg/L0.0012 0.0010 0.0012 202.11

Molybdenum mg/L0.0021 0.0010 0.0022 202.44

Nickel mg/L0.0006 0.0010 0.0008 20 J26.6

Selenium mg/L0.0033 0.0010 0.0034 202.42

Silver mg/L0.0006 0.0010 0.0008 20 J, B29.4

Thallium mg/L0.0006 0.0010 0.0005 20 J2.43

Vanadium mg/L0.0296 0.0010 0.0298 200.602

Zinc mg/L0.0056 0.0010 0.0058 20 B2.62

Duplicate (B906093-DUP2) Prepared: 19-Jun-2009 Analyzed: 26-Jun-2009Source: 9062302-01

Antimony mg/L0.0020 0.0010 0.0022 206.10

Arsenic mg/L0.0640 0.0010 0.0633 201.09

Barium mg/L0.125 0.0010 0.123 201.75

Beryllium mg/LND 0.0010 ND 20 U

Cadmium mg/LND 0.0010 ND 20 U

Chromium mg/L0.0017 0.0010 0.0018 205.97

Cobalt mg/LND 0.0010 ND 20 U

Copper mg/L0.0009 0.0010 0.0011 20 J14.8

Lead mg/LND 0.0010 ND 20 U

Manganese mg/L0.00042 0.0010 0.0005 20 J20.0

Molybdenum mg/L0.0027 0.0010 0.0027 200.877

Nickel mg/L0.0004 0.0010 0.0004 20 J5.39

Selenium mg/L0.0065 0.0010 0.0064 201.73

Silver mg/LND 0.0010 ND 20 U

Thallium mg/L0.0006 0.0010 0.0006 20 J0.244

Vanadium mg/L0.0384 0.0010 0.0387 200.865

Zinc mg/L0.0032 0.0010 0.0041 20 B22.1

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906093 - Default Prep Metals

Matrix Spike (B906093-MS1) Prepared & Analyzed: 19-Jun-2009Source: 9061701-01

Antimony mg/L0.0427 0.0010 0.04000 0.0017 80-120103

Arsenic mg/L0.0887 0.0010 0.04000 0.0508 80-12094.9

Barium mg/L0.149 0.0010 0.04000 0.109 80-12099.6

Beryllium mg/L0.0427 0.0010 0.04000 ND 80-120107

Cadmium mg/L0.0423 0.0010 0.04000 ND 80-120106

Chromium mg/L0.0425 0.0010 0.04000 0.0012 80-120103

Cobalt mg/L0.0411 0.0010 0.04000 ND 80-120103

Copper mg/L0.0416 0.0010 0.04000 0.0025 80-12097.9

Lead mg/L0.0403 0.0010 0.04000 ND 80-120101

Manganese mg/L0.0335 0.0010 0.04000 0.0012 80-12080.8

Molybdenum mg/L0.0417 0.0010 0.04000 0.0022 80-12098.8

Nickel mg/L0.0402 0.0010 0.04000 0.0008 80-12098.6

Selenium mg/L0.0460 0.0010 0.04000 0.0034 80-120107

Silver mg/L0.0391 0.0010 0.04000 0.0008 B80-12095.8

Thallium mg/L0.0436 0.0010 0.04000 0.0005 80-120108

Vanadium mg/L0.0677 0.0010 0.04000 0.0298 80-12094.9

Zinc mg/L0.0484 0.0010 0.04000 0.0058 B80-120107

Matrix Spike (B906093-MS2) Prepared: 19-Jun-2009 Analyzed: 26-Jun-2009Source: 9062302-01

Antimony mg/L0.0417 0.0010 0.04000 0.0022 80-12098.7

Arsenic mg/L0.105 0.0010 0.04000 0.0633 80-120105

Barium mg/L0.158 0.0010 0.04000 0.123 80-12087.8

Beryllium mg/L0.0420 0.0010 0.04000 ND 80-120105

Cadmium mg/L0.0394 0.0010 0.04000 ND 80-12098.4

Chromium mg/L0.0466 0.0010 0.04000 0.0018 80-120112

Cobalt mg/L0.0407 0.0010 0.04000 ND 80-120102

Copper mg/L0.0416 0.0010 0.04000 0.0011 80-120101

Lead mg/L0.0400 0.0010 0.04000 ND 80-120100

Manganese mg/L0.0342 0.0010 0.04000 0.0005 80-12084.2

Molybdenum mg/L0.0434 0.0010 0.04000 0.0027 80-120102

Nickel mg/L0.0435 0.0010 0.04000 0.0004 80-120108

Selenium mg/L0.0488 0.0010 0.04000 0.0064 80-120106

Silver mg/L0.0406 0.0010 0.04000 ND B80-120101

Thallium mg/L0.0407 0.0010 0.04000 0.0006 80-120100

Vanadium mg/L0.0776 0.0010 0.04000 0.0387 80-12097.3

Zinc mg/L0.0452 0.0010 0.04000 0.0041 B80-120103

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906094 - Default Prep Metals

Blank (B906094-BLK1) Prepared & Analyzed: 19-Jun-2009

Antimony mg/L0.0047 0.0020

Arsenic mg/LND 0.0020 U

Barium mg/L0.00063 0.0020 J

Beryllium mg/LND 0.0020 U

Cadmium mg/LND 0.0020 U

Chromium mg/L0.0007 0.0020 J

Cobalt mg/LND 0.0020 U

Copper mg/L0.0005 0.0020 J

Lead mg/L0.0005 0.0020 J

Manganese mg/LND 0.0020 U

Molybdenum mg/LND 0.0020 U

Nickel mg/LND 0.0020 U

Selenium mg/LND 0.0020 U

Silver mg/LND 0.0020 U

Thallium mg/LND 0.0020 U

Vanadium mg/LND 0.0020 U

Zinc mg/L0.0061 0.0020

Blank (B906094-BLK2) Prepared & Analyzed: 26-Jun-2009

Antimony mg/L0.0007 0.0020 J

Arsenic mg/LND 0.0020 U

Barium mg/LND 0.0020 U

Beryllium mg/LND 0.0020 U

Cadmium mg/LND 0.0020 U

Chromium mg/LND 0.0020 U

Cobalt mg/LND 0.0020 U

Copper mg/LND 0.0020 U

Lead mg/LND 0.0020 U

Manganese mg/LND 0.0020 U

Molybdenum mg/LND 0.0020 U

Nickel mg/LND 0.0020 U

Selenium mg/LND 0.0020 U

Silver mg/LND 0.0020 U

Thallium mg/LND 0.0020 U

Vanadium mg/LND 0.0020 U

Zinc mg/L0.0301 0.0020

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 276 of 304



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906094 - Default Prep Metals

LCS (B906094-BS1) Prepared & Analyzed: 19-Jun-2009

Antimony mg/L1.22 0.0020 1.200 B80-120102

Arsenic mg/L0.606 0.0020 0.6000 80-120101

Barium mg/L3.03 0.0020 3.000 80-120101

Beryllium mg/L0.321 0.0020 0.3000 80-120107

Cadmium mg/L0.308 0.0020 0.3000 80-120103

Chromium mg/L1.28 0.0020 1.200 80-120106

Cobalt mg/L1.26 0.0020 1.200 80-120105

Copper mg/L1.23 0.0020 1.200 80-120103

Lead mg/L0.613 0.0020 0.6000 80-120102

Manganese mg/L1.22 0.0020 1.200 80-120101

Molybdenum mg/LND 0.0020 U80-120

Nickel mg/L1.25 0.0020 1.200 80-120104

Selenium mg/L0.302 0.0020 0.3000 80-120101

Silver mg/L0.309 0.0020 0.3000 80-120103

Thallium mg/L0.329 0.0020 0.3000 80-120110

Vanadium mg/L1.36 0.0020 1.200 80-120113

Zinc mg/L3.09 0.0020 3.000 B80-120103

LCS (B906094-BS2) Prepared & Analyzed: 26-Jun-2009

Antimony mg/L4.99 0.0020 4.800 B80-120104

Arsenic mg/L2.44 0.0020 2.400 80-120102

Barium mg/L12.2 0.0020 12.00 80-120102

Beryllium mg/L1.19 0.0020 1.200 80-12099.5

Cadmium mg/L1.19 0.0020 1.200 80-12099.2

Chromium mg/L4.74 0.0020 4.800 80-12098.7

Cobalt mg/L4.82 0.0020 4.800 80-120100

Copper mg/L4.73 0.0020 4.800 80-12098.4

Lead mg/L2.55 0.0020 2.400 80-120106

Manganese mg/L4.95 0.0020 4.800 80-120103

Molybdenum mg/L0.0006 0.0020 J80-120

Nickel mg/L4.76 0.0020 4.800 80-12099.2

Selenium mg/L1.16 0.0020 1.200 80-12096.9

Silver mg/L1.27 0.0020 1.200 80-120106

Thallium mg/L1.31 0.0020 1.200 80-120109

Vanadium mg/L5.66 0.0020 4.800 80-120118

Zinc mg/L11.0 0.0020 12.00 B80-12091.6

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906094 - Default Prep Metals

Duplicate (B906094-DUP1) Prepared & Analyzed: 19-Jun-2009Source: 9061701-13

Antimony mg/L0.0063 0.0020 0.0149 20 B81.5

Arsenic mg/L0.190 0.0020 0.182 204.46

Barium mg/L1.03 0.0020 1.02 200.362

Beryllium mg/L0.0081 0.0020 0.0087 206.66

Cadmium mg/L0.0014 0.0020 0.0013 20 J1.35

Chromium mg/L0.0525 0.0020 0.0524 200.133

Cobalt mg/L0.0351 0.0020 0.0358 201.83

Copper mg/L0.117 0.0020 0.120 201.90

Lead mg/L0.0998 0.0020 0.0975 202.28

Manganese mg/L0.127 0.0020 0.124 202.19

Molybdenum mg/L0.0096 0.0020 0.0095 201.02

Nickel mg/L0.0678 0.0020 0.0701 203.37

Selenium mg/L0.0101 0.0020 0.0098 203.66

Silver mg/L0.0008 0.0020 0.0010 20 J18.3

Thallium mg/L0.0050 0.0020 0.0050 200.210

Vanadium mg/L0.189 0.0020 0.184 202.36

Zinc mg/L0.152 0.0020 0.146 20 B3.81

Duplicate (B906094-DUP2) Prepared & Analyzed: 26-Jun-2009Source: 9062302-13

Antimony mg/L0.0057 0.0020 0.0069 20 B18.7

Arsenic mg/L0.128 0.0020 0.132 203.43

Barium mg/L0.548 0.0020 0.556 201.38

Beryllium mg/L0.0033 0.0020 0.0033 202.50

Cadmium mg/L0.0006 0.0020 0.0005 20 J9.29

Chromium mg/L0.0258 0.0020 0.0245 204.89

Cobalt mg/L0.0142 0.0020 0.0142 200.318

Copper mg/L0.0520 0.0020 0.0516 200.759

Lead mg/L0.0393 0.0020 0.0399 201.54

Manganese mg/L0.0794 0.0020 0.0774 202.54

Molybdenum mg/L0.0066 0.0020 0.0067 201.89

Nickel mg/L0.0274 0.0020 0.0262 204.70

Selenium mg/L0.0070 0.0020 0.0072 201.82

Silver mg/LND 0.0020 0.0004 20 U

Thallium mg/L0.0027 0.0020 0.0028 204.18

Vanadium mg/L0.104 0.0020 0.106 201.89

Zinc mg/L0.0681 0.0020 0.0678 20 B0.340

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906094 - Default Prep Metals

Matrix Spike (B906094-MS1) Prepared & Analyzed: 19-Jun-2009Source: 9061701-13

Antimony mg/L4.05 0.0020 4.800 0.0149 B80-12084.0

Arsenic mg/L2.71 0.0020 2.400 0.182 80-120105

Barium mg/L13.3 0.0020 12.00 1.02 80-120102

Beryllium mg/L1.27 0.0020 1.200 0.0087 80-120105

Cadmium mg/L1.25 0.0020 1.200 0.0013 80-120104

Chromium mg/L5.02 0.0020 4.800 0.0524 80-120104

Cobalt mg/L5.02 0.0020 4.800 0.0358 80-120104

Copper mg/L4.98 0.0020 4.800 0.120 80-120101

Lead mg/L2.67 0.0020 2.400 0.0975 80-120107

Manganese mg/L4.99 0.0020 4.800 0.124 80-120101

Molybdenum mg/L0.0087 0.0020 0.0095 80-120

Nickel mg/L5.05 0.0020 4.800 0.0701 80-120104

Selenium mg/L1.21 0.0020 1.200 0.0098 80-120100

Silver mg/L0.329 0.0020 1.200 0.0010 80-12027.3

Thallium mg/L1.32 0.0020 1.200 0.0050 80-120110

Vanadium mg/L6.55 0.0020 4.800 0.184 80-120133

Zinc mg/L12.2 0.0020 12.00 0.146 B80-120101

Batch B906096 - EPA 3050B

Blank (B906096-BLK1) Prepared: 25-Jun-2009 Analyzed: 26-Jun-2009

Antimony mg/kg0.254 0.0500

Arsenic mg/kgND 0.0500 U

Barium mg/kg0.126 0.0500

Beryllium mg/kgND 0.0500 U

Cadmium mg/kgND 0.0500 U

Chromium mg/kg0.200 0.0500

Cobalt mg/kgND 0.0500 U

Copper mg/kgND 0.0500 U

Lead mg/kg0.0333 0.0500 J

Manganese mg/kg0.0727 0.0500

Molybdenum mg/kg0.0306 0.0500 J

Nickel mg/kg0.0456 0.0500 J

Selenium mg/kgND 0.0500 U

Silver mg/kgND 0.0500 U

Thallium mg/kgND 0.0500 U

Vanadium mg/kg0.0117 0.0500 J

Zinc mg/kg1.96 0.0500

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906096 - EPA 3050B

LCS (B906096-BS1) Prepared: 25-Jun-2009 Analyzed: 26-Jun-2009

Antimony mg/kg94.7 0.0500 100.0 B80-12094.7

Arsenic mg/kg49.2 0.0500 50.00 80-12098.3

Barium mg/kg246 0.0500 250.0 B80-12098.4

Beryllium mg/kg25.1 0.0500 25.00 80-120100

Cadmium mg/kg23.3 0.0500 25.00 80-12093.0

Chromium mg/kg107 0.0500 100.0 B80-120107

Cobalt mg/kg109 0.0500 100.0 80-120109

Copper mg/kg103 0.0500 100.0 80-120103

Lead mg/kg51.4 0.0500 50.00 80-120103

Manganese mg/kg89.6 0.0500 100.0 B80-12089.6

Molybdenum mg/kg0.0245 0.0500 J80-120

Nickel mg/kg106 0.0500 100.0 80-120106

Selenium mg/kg21.6 0.0500 25.00 80-12086.3

Silver mg/kg25.9 0.0500 25.00 80-120104

Thallium mg/kg26.5 0.0500 25.00 80-120106

Vanadium mg/kg105 0.0500 100.0 80-120105

Zinc mg/kg232 0.0500 250.0 B80-12092.9

Duplicate (B906096-DUP1) Prepared: 25-Jun-2009 Analyzed: 26-Jun-2009Source: 9061502-01

Antimony mg/kg0.186 0.0500 0.233 20 B22.5

Arsenic mg/kg66.0 0.0500 65.8 200.228

Barium mg/kg652 0.0500 655 20 B0.462

Beryllium mg/kg7.36 0.0500 7.15 202.87

Cadmium mg/kg0.579 0.0500 0.576 200.545

Chromium mg/kg49.4 0.0500 48.7 20 B1.28

Cobalt mg/kg25.7 0.0500 25.6 200.159

Copper mg/kg83.6 0.0500 84.1 200.688

Lead mg/kg37.2 0.0500 36.4 202.19

Manganese mg/kg153 0.0500 153 20 B0.261

Molybdenum mg/kg3.94 0.0500 4.04 202.51

Nickel mg/kg53.3 0.0500 52.6 201.39

Selenium mg/kg7.23 0.0500 6.97 203.65

Silver mg/kg0.353 0.0500 0.426 2018.8

Thallium mg/kg2.23 0.0500 2.19 201.76

Vanadium mg/kg135 0.0500 133 201.88

Zinc mg/kg75.1 0.0500 77.4 20 B3.05

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906096 - EPA 3050B

Matrix Spike (B906096-MS1) Prepared: 25-Jun-2009 Analyzed: 26-Jun-2009Source: 9061502-01

Antimony mg/kg5.79 0.0500 100.1 0.233 B80-1205.55

Arsenic mg/kg101 0.0500 50.05 65.8 80-12071.0

Barium mg/kg879 0.0500 250.3 655 B80-12089.7

Beryllium mg/kg34.3 0.0500 25.03 7.15 80-120108

Cadmium mg/kg23.2 0.0500 25.03 0.576 80-12090.2

Chromium mg/kg156 0.0500 100.1 48.7 B80-120107

Cobalt mg/kg130 0.0500 100.1 25.6 80-120104

Copper mg/kg180 0.0500 100.1 84.1 80-12095.6

Lead mg/kg83.2 0.0500 50.05 36.4 80-12093.4

Manganese mg/kg276 0.0500 100.1 153 B80-120123

Molybdenum mg/kg4.00 0.0500 4.04 80-120

Nickel mg/kg155 0.0500 100.1 52.6 80-120103

Selenium mg/kg28.8 0.0500 25.03 6.97 80-12087.3

Silver mg/kg24.7 0.0500 25.03 0.426 80-12097.1

Thallium mg/kg26.7 0.0500 25.03 2.19 80-12098.1

Vanadium mg/kg321 0.0500 100.1 133 80-120187

Zinc mg/kg303 0.0500 250.3 77.4 B80-12090.3

Batch B907001 - Default Prep Metals

Blank (B907001-BLK1) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.200 U

Calcium mg/LND 0.200 U

Iron mg/LND 0.200 U

Magnesium mg/LND 0.200 U

Potassium mg/L0.0690 0.200 J

Sodium mg/LND 0.200 U

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907001 - Default Prep Metals

Blank (B907001-BLK2) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/L0.0500 0.200 J

Calcium mg/L0.0505 0.200 J

Iron mg/LND 0.200 U

Magnesium mg/LND 0.200 U

Potassium mg/LND 0.200 U

Sodium mg/LND 0.200 U

LCS (B907001-BS1) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.200 U80-120

Calcium mg/LND 0.200 U80-120

Iron mg/L24.9 0.200 30.00 80-12082.8

Magnesium mg/LND 0.200 U80-120

Potassium mg/LND 0.200 U80-120

Sodium mg/LND 0.200 U80-120

LCS (B907001-BS2) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.200 U80-120

Calcium mg/LND 0.200 U80-120

Iron mg/L25.0 0.200 30.00 80-12083.3

Magnesium mg/LND 0.200 U80-120

Potassium mg/L0.0748 0.200 J80-120

Sodium mg/LND 0.200 U80-120

Duplicate (B907001-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9061701-01

Aluminum mg/L0.119 0.200 0.0542 20 J74.5

Calcium mg/L14.5 0.200 13.1 2010.1

Iron mg/LND 0.200 ND 20 U

Magnesium mg/L2.68 0.200 2.45 208.94

Potassium mg/L1.49 0.200 1.41 205.58

Sodium mg/L2.65 0.200 2.58 202.69

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907001 - Default Prep Metals

Duplicate (B907001-DUP2) Prepared & Analyzed: 25-Jun-2009Source: 9062302-01

Aluminum mg/L0.119 0.200 0.123 20 J3.41

Calcium mg/L14.5 0.200 14.5 200.0179

Iron mg/LND 0.200 ND 20 U

Magnesium mg/L2.68 0.200 2.63 201.79

Potassium mg/L1.49 0.200 1.51 200.796

Sodium mg/L2.65 0.200 2.69 201.64

Matrix Spike (B907001-MS1) Prepared & Analyzed: 25-Jun-2009Source: 9061701-01

Aluminum mg/L1.85 0.200 2.000 0.0542 80-12089.9

Calcium mg/L15.9 0.200 2.000 13.1 80-120140

Iron mg/L1.70 0.200 2.000 ND 80-12085.1

Magnesium mg/L4.35 0.200 2.000 2.45 80-12095.2

Potassium mg/L3.29 0.200 2.000 1.41 80-12093.7

Sodium mg/L4.30 0.200 2.000 2.58 80-12086.0

Matrix Spike (B907001-MS2) Prepared & Analyzed: 25-Jun-2009Source: 9062302-01

Aluminum mg/L1.85 0.200 2.000 0.123 80-12086.5

Calcium mg/L15.9 0.200 2.000 14.5 80-12071.1

Iron mg/L1.70 0.200 2.000 ND 80-12085.1

Magnesium mg/L4.35 0.200 2.000 2.63 80-12086.1

Potassium mg/L3.29 0.200 2.000 1.51 80-12089.1

Sodium mg/L4.30 0.200 2.000 2.69 80-12080.3

Batch B907002 - Default Prep Metals

Blank (B907002-BLK1) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/L0.0931 0.200 J

Calcium mg/L0.723 0.200

Iron mg/LND 0.200 U

Magnesium mg/L0.170 0.200 J

Potassium mg/L0.283 0.200

Sodium mg/L0.481 0.200

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907002 - Default Prep Metals

Blank (B907002-BLK2) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/L0.116 0.200 J

Calcium mg/L0.753 0.200

Iron mg/LND 0.200 U

Magnesium mg/L0.184 0.200 J

Potassium mg/L0.195 0.200 J

Sodium mg/L0.436 0.200

Blank (B907002-BLK3) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.200 U

Calcium mg/LND 0.200 U

Iron mg/LND 0.200 U

Magnesium mg/LND 0.200 U

Potassium mg/LND 0.200 U

Sodium mg/LND 0.200 U

Blank (B907002-BLK4) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.0200 U

Calcium mg/LND 0.200 U

Iron mg/LND 0.0200 U

Magnesium mg/LND 0.100 U

Potassium mg/LND 0.200 U

Sodium mg/LND 0.200 U

LCS (B907002-BS1) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/L0.247 0.200 80-120

Calcium mg/L1.02 0.200 B80-120

Iron mg/L25.0 0.200 25.00 80-120100

Magnesium mg/L0.235 0.200 80-120

Potassium mg/L0.392 0.200 B80-120

Sodium mg/L0.721 0.200 B80-120

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907002 - Default Prep Metals

LCS (B907002-BS2) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/L0.204 0.200 80-120

Calcium mg/L0.824 0.200 B80-120

Iron mg/L25.0 0.200 25.00 80-120100

Magnesium mg/L0.190 0.200 J80-120

Potassium mg/L0.455 0.200 B80-120

Sodium mg/L0.548 0.200 B80-120

LCS (B907002-BS3) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/L0.944 0.200 80-120

Calcium mg/L0.982 0.200 B80-120

Iron mg/L1.01 0.200 1.000 80-120101

Magnesium mg/L0.976 0.200 80-120

Potassium mg/L0.952 0.200 B80-120

Sodium mg/L0.945 0.200 B80-120

LCS (B907002-BS4) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.200 U80-120

Calcium mg/LND 0.200 U80-120

Iron mg/LND 0.200 U80-120

Magnesium mg/LND 0.200 U80-120

Potassium mg/LND 0.200 U80-120

Sodium mg/LND 0.200 U80-120

Duplicate (B907002-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9061701-13

Aluminum mg/L54.4 0.200 55.8 202.64

Calcium mg/L24.4 0.200 24.6 20 B0.645

Iron mg/L21.3 0.200 21.9 202.61

Magnesium mg/L7.16 0.200 7.33 202.34

Potassium mg/L11.2 0.200 11.4 20 B2.32

Sodium mg/L4.49 0.200 4.58 20 B2.17

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907002 - Default Prep Metals

Duplicate (B907002-DUP2) Prepared & Analyzed: 25-Jun-2009Source: 9062302-13

Aluminum mg/L21.9 0.200 22.1 200.685

Calcium mg/L18.9 0.200 19.2 20 B1.91

Iron mg/L8.89 0.200 8.97 200.944

Magnesium mg/L4.43 0.200 4.51 201.63

Potassium mg/L4.92 0.200 4.98 20 B1.29

Sodium mg/L3.05 0.200 3.11 20 B1.95

Duplicate (B907002-DUP3) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.0200 20 U

Calcium mg/LND 0.200 20 U

Iron mg/LND 0.0200 20 U

Magnesium mg/LND 0.100 20 U

Potassium mg/LND 0.200 20 U

Sodium mg/LND 0.200 20 U

Duplicate (B907002-DUP4) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.0200 20 U

Calcium mg/LND 0.200 20 U

Iron mg/LND 0.0200 20 U

Magnesium mg/LND 0.100 20 U

Potassium mg/LND 0.200 20 U

Sodium mg/LND 0.200 20 U

Matrix Spike (B907002-MS1) Prepared & Analyzed: 25-Jun-2009Source: 9061701-13

Aluminum mg/L60.1 0.200 55.8 80-120

Calcium mg/L24.3 0.200 24.6 B80-120

Iron mg/L47.5 0.200 25.00 21.9 80-120102

Magnesium mg/L7.42 0.200 7.33 80-120

Potassium mg/L12.5 0.200 11.4 B80-120

Sodium mg/L4.60 0.200 4.58 B80-120

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907002 - Default Prep Metals

Matrix Spike (B907002-MS2) Prepared & Analyzed: 25-Jun-2009Source: 9062302-13

Aluminum mg/L21.7 0.200 22.1 80-120

Calcium mg/L18.9 0.200 19.2 B80-120

Iron mg/L8.83 0.200 25.00 8.97 80-120NR

Magnesium mg/L4.36 0.200 4.51 80-120

Potassium mg/L4.90 0.200 4.98 B80-120

Sodium mg/L3.02 0.200 3.11 B80-120

Matrix Spike (B907002-MS3) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.0200 U80-120

Calcium mg/LND 0.200 U80-120

Iron mg/LND 0.0200 U80-120

Magnesium mg/LND 0.100 U80-120

Potassium mg/LND 0.200 U80-120

Sodium mg/LND 0.200 U80-120

Matrix Spike (B907002-MS4) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/LND 0.0200 U80-120

Calcium mg/LND 0.200 U80-120

Iron mg/LND 0.0200 U80-120

Magnesium mg/LND 0.100 U80-120

Potassium mg/LND 0.200 U80-120

Sodium mg/LND 0.200 U80-120

Batch B907003 - EPA 3050B

Blank (B907003-BLK1) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/kg9.31 2.00

Calcium mg/kg12.8 2.00

Iron mg/kg1.79 2.00 J

Magnesium mg/kg2.69 2.00

Potassium mg/kg16.5 2.00

Sodium mg/kg23.0 2.00

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907003 - EPA 3050B

LCS (B907003-BS1) Prepared & Analyzed: 25-Jun-2009

Aluminum mg/kg11.3 2.00 B80-120

Calcium mg/kg12.5 2.00 B80-120

Iron mg/kg507 2.00 500.0 80-120101

Magnesium mg/kg2.33 2.00 B80-120

Potassium mg/kg21.8 2.00 B80-120

Sodium mg/kg23.1 2.00 B80-120

Duplicate (B907003-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9061502-01

Aluminum mg/kg31000 2.00 4890 20 B145

Calcium mg/kg9140 2.00 2410 20 B117

Iron mg/kg18000 2.00 10400 2052.9

Magnesium mg/kg2810 2.00 559 20 B134

Potassium mg/kg4740 2.00 625 20 B153

Sodium mg/kg715 2.00 65.2 20 B167

Matrix Spike (B907003-MS1) Prepared & Analyzed: 25-Jun-2009Source: 9061502-01

Aluminum mg/kg32000 2.00 4890 B80-120

Calcium mg/kg9320 2.00 2410 B80-120

Iron mg/kg18400 2.00 1001 10400 80-120797

Magnesium mg/kg2880 2.00 559 B80-120

Potassium mg/kg4960 2.00 625 B80-120

Sodium mg/kg747 2.00 65.2 B80-120

Batch B907024 - Default Prep Metals

Blank (B907024-BLK1) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0200 U

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907024 - Default Prep Metals

Blank (B907024-BLK2) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0200 U

Blank (B907024-BLK3) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0200 U

Blank (B907024-BLK4) Prepared: 25-Jun-2009 Analyzed: 16-Jul-2009

Strontium mg/LND 0.0200 U

Blank (B907024-BLK5) Prepared: 25-Jun-2009 Analyzed: 16-Jul-2009

Strontium mg/LND 0.0200 U

Blank (B907024-BLK6) Prepared: 25-Jun-2009 Analyzed: 16-Jul-2009

Strontium mg/LND 0.0200 U

Blank (B907024-BLK7) Prepared: 25-Jun-2009 Analyzed: 16-Jul-2009

Strontium mg/LND 0.0200 U

Duplicate (B907024-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9061502-40

Strontium mg/L0.197 0.0200 0.135 2037.4

Batch B907025 - EPA 3050B

Blank (B907025-BLK1) Prepared & Analyzed: 25-Jun-2009

Strontium mg/kgND 4.00 U

Duplicate (B907025-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9061502-01

Strontium mg/kg89.2 4.00 87.4 202.08

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907026 - Default Prep Metals

Blank (B907026-BLK1) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0800 U

Blank (B907026-BLK2) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0800 U

Blank (B907026-BLK3) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0800 U

Blank (B907026-BLK4) Prepared & Analyzed: 25-Jun-2009

Strontium mg/LND 0.0800 U

Duplicate (B907026-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9061502-76

Strontium mg/L0.362 0.0800 0.359 200.800

Batch B907033 - EPA 3050B

Blank (B907033-BLK1) Prepared: 17-Jul-2009 Analyzed: 20-Jul-2009

Antimony mg/kgND 0.500 U

Arsenic mg/kgND 0.500 U

Barium mg/kgND 0.500 U

Beryllium mg/kgND 0.500 U

Cadmium mg/kgND 0.500 U

Chromium mg/kgND 0.500 U

Cobalt mg/kgND 0.500 U

Copper mg/kgND 0.500 U

Lead mg/kgND 0.500 U

Manganese mg/kgND 0.500 U

Molybdenum mg/kgND 0.500 U

Nickel mg/kgND 0.500 U

Selenium mg/kgND 0.500 U

Silver mg/kgND 0.500 U

Thallium mg/kgND 0.500 U

Vanadium mg/kgND 0.500 U

Zinc mg/kg0.153 0.500 J

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907033 - EPA 3050B

Blank (B907033-BLK2) Prepared: 17-Jul-2009 Analyzed: 20-Jul-2009

Antimony mg/kg0.485 0.500 J

Arsenic mg/kgND 0.500 U

Barium mg/kg0.113 0.500 J

Beryllium mg/kgND 0.500 U

Cadmium mg/kgND 0.500 U

Chromium mg/kgND 0.500 U

Cobalt mg/kgND 0.500 U

Copper mg/kgND 0.500 U

Lead mg/kg0.217 0.500 J

Manganese mg/kgND 0.500 U

Molybdenum mg/kgND 0.500 U

Nickel mg/kgND 0.500 U

Selenium mg/kgND 0.500 U

Silver mg/kgND 0.500 U

Thallium mg/kgND 0.500 U

Vanadium mg/kgND 0.500 U

Zinc mg/kg0.514 0.500

LCS (B907033-BS1) Prepared: 17-Jul-2009 Analyzed: 20-Jul-2009

Antimony mg/kg2.53 0.500 2.500 80-120101

Arsenic mg/kg2.52 0.500 2.500 80-120101

Barium mg/kg2.57 0.500 2.500 80-120103

Beryllium mg/kg2.54 0.500 2.500 80-120102

Cadmium mg/kg2.63 0.500 2.500 80-120105

Chromium mg/kg2.52 0.500 2.500 80-120101

Cobalt mg/kg2.56 0.500 2.500 80-120102

Copper mg/kg2.54 0.500 2.500 80-120101

Lead mg/kg2.55 0.500 2.500 80-120102

Manganese mg/kg2.43 0.500 2.500 80-12097.0

Molybdenum mg/kg2.50 0.500 2.500 80-120100

Nickel mg/kg2.55 0.500 2.500 80-120102

Selenium mg/kg2.56 0.500 2.500 80-120102

Silver mg/kg2.54 0.500 2.500 80-120102

Thallium mg/kg2.51 0.500 2.500 80-120100

Vanadium mg/kg2.51 0.500 2.500 80-120100

Zinc mg/kg2.57 0.500 2.500 B80-120103

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907033 - EPA 3050B

LCS (B907033-BS2) Prepared: 17-Jul-2009 Analyzed: 20-Jul-2009

Antimony mg/kg96.3 0.500 100.0 80-12096.3

Arsenic mg/kg45.5 0.500 50.00 80-12091.0

Barium mg/kg196 0.500 200.0 80-12097.9

Beryllium mg/kg45.2 0.500 50.00 80-12090.3

Cadmium mg/kg47.2 0.500 50.00 80-12094.4

Chromium mg/kg97.5 0.500 100.0 80-12097.5

Cobalt mg/kg98.4 0.500 100.0 80-12098.4

Copper mg/kg95.5 0.500 100.0 80-12095.5

Lead mg/kg99.5 0.500 100.0 80-12099.5

Manganese mg/kg239 0.500 250.0 80-12095.7

Molybdenum mg/kg49.7 0.500 50.00 80-12099.4

Nickel mg/kg96.6 0.500 100.0 80-12096.6

Selenium mg/kg42.9 0.500 50.00 80-12085.9

Silver mg/kg48.2 0.500 50.00 80-12096.5

Thallium mg/kg48.7 0.500 50.00 80-12097.4

Vanadium mg/kg96.9 0.500 100.0 80-12096.9

Zinc mg/kg168 0.500 200.0 B80-12084.0

Duplicate (B907033-DUP1) Prepared: 17-Jul-2009 Analyzed: 20-Jul-2009Source: 9071602-01

Antimony mg/kg0.146 0.500 0.141 20 J3.30

Arsenic mg/kg2.83 0.500 2.89 202.00

Barium mg/kg19.6 0.500 29.5 2040.4

Beryllium mg/kg0.172 0.500 0.167 20 J2.99

Cadmium mg/kg0.374 0.500 0.393 20 J4.86

Chromium mg/kg18.4 0.500 16.5 2010.6

Cobalt mg/kg1.23 0.500 1.09 2011.5

Copper mg/kg5.10 0.500 4.87 204.63

Lead mg/kg1.57 0.500 1.83 2015.3

Manganese mg/kg6.40 0.500 6.31 201.45

Molybdenum mg/kg0.489 0.500 0.458 20 J6.58

Nickel mg/kg10.4 0.500 9.52 208.43

Selenium mg/kg0.592 0.500 0.709 2018.0

Silver mg/kg0.512 0.500 0.462 2010.3

Thallium mg/kg0.189 0.500 0.195 20 J2.97

Vanadium mg/kg4.22 0.500 4.12 202.45

Zinc mg/kg25.4 0.500 24.8 20 B2.07

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907033 - EPA 3050B

Matrix Spike (B907033-MS1) Prepared: 17-Jul-2009 Analyzed: 20-Jul-2009Source: 9071602-01

Antimony mg/kg254 0.500 259.1 0.141 80-12098.1

Arsenic mg/kg129 0.500 129.5 2.89 80-12097.5

Barium mg/kg560 0.500 518.1 29.5 80-120102

Beryllium mg/kg129 0.500 129.5 0.167 80-12099.3

Cadmium mg/kg130 0.500 129.5 0.393 80-12099.9

Chromium mg/kg297 0.500 259.1 16.5 80-120108

Cobalt mg/kg274 0.500 259.1 1.09 80-120106

Copper mg/kg267 0.500 259.1 4.87 80-120101

Lead mg/kg272 0.500 259.1 1.83 80-120104

Manganese mg/kg662 0.500 647.7 6.31 80-120101

Molybdenum mg/kg137 0.500 129.5 0.458 80-120105

Nickel mg/kg279 0.500 259.1 9.52 80-120104

Selenium mg/kg116 0.500 129.5 0.709 80-12089.3

Silver mg/kg130 0.500 129.5 0.462 80-120100

Thallium mg/kg131 0.500 129.5 0.195 80-120101

Vanadium mg/kg275 0.500 259.1 4.12 80-120104

Zinc mg/kg495 0.500 518.1 24.8 B80-12090.8

Batch B907036 - EPA 7471A Prep

Blank (B907036-BLK1) Prepared: 06-Jul-2009 Analyzed: 22-Jul-2009

Mercury mg/kgND 0.00400

Blank (B907036-BLK2) Prepared: 06-Jul-2009 Analyzed: 22-Jul-2009

Mercury mg/kgND 0.00400

LCS (B907036-BS1) Prepared: 06-Jul-2009 Analyzed: 22-Jul-2009

Mercury mg/kg0.0609 0.00400 0.06000 75-125101

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907036 - EPA 7471A Prep

LCS (B907036-BS2) Prepared: 06-Jul-2009 Analyzed: 22-Jul-2009

Mercury mg/kg0.0670 0.00400 0.06000 75-125112

Duplicate (B907036-DUP1) Prepared: 06-Jul-2009 Analyzed: 22-Jul-2009Source: 9061502-05

Mercury mg/kg0.0132 0.00395 0.0110 2518.7

Matrix Spike (B907036-MS1) Prepared: 06-Jul-2009 Analyzed: 22-Jul-2009Source: 9061502-05

Mercury mg/kg0.0699 0.00398 0.05971 0.0110 75-12598.7

Batch B907044 - EPA 7471A Prep

Blank (B907044-BLK1) Prepared & Analyzed: 22-Jul-2009

Mercury mg/kgND 0.002 U

Blank (B907044-BLK2) Prepared & Analyzed: 22-Jul-2009

Mercury mg/kgND 0.002 U

LCS (B907044-BS1) Prepared & Analyzed: 22-Jul-2009

Mercury mg/kg0.0609 0.002 0.06000 75-125101

LCS (B907044-BS2) Prepared & Analyzed: 22-Jul-2009

Mercury mg/kg0.0670 0.002 0.06000 75-125112

Batch B907052 - EPA 7470A Prep

Blank (B907052-BLK1) Prepared & Analyzed: 24-Jul-2009

Mercury mg/LND 0.000005 U

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907052 - EPA 7470A Prep

Blank (B907052-BLK2) Prepared & Analyzed: 24-Jul-2009

Mercury mg/LND 0.000005 U

Duplicate (B907052-DUP2) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061502-76

Mercury mg/L0.00039 0.000005 0.000445 2513.1

Duplicate (B907052-DUP3) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061503-25

Mercury mg/L0.000576 0.000005 0.000435 2528.0

Duplicate (B907052-DUP4) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061701-13

Mercury mg/L0.000167 0.000005 0.000177 255.95

Duplicate (B907052-DUP5) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9062302-13

Mercury mg/L0.000175 0.000005 0.000205 2516.0

Matrix Spike (B907052-MS2) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061502-76

Mercury mg/L0.000594 0.000005 2.000E-4 0.000445 75-12574.6

Matrix Spike (B907052-MS3) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061503-25

Mercury mg/L0.000746 0.000005 4.000E-4 0.000435 75-12577.7

Matrix Spike (B907052-MS4) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061701-13

Mercury mg/L0.000318 0.000005 2.000E-4 0.000177 75-12570.6

Matrix Spike (B907052-MS5) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9062302-13

Mercury mg/L0.000317 0.000005 1.000E-4 0.000205 75-125112

Matrix Spike Dup (B907052-MSD2) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061502-76

Mercury mg/L0.000658 0.000005 2.000E-4 0.000445 2575-125107 35.4

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907052 - EPA 7470A Prep

Matrix Spike Dup (B907052-MSD3) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061503-25

Mercury mg/L0.000829 0.000005 4.000E-4 0.000435 2575-12598.5 23.6

Matrix Spike Dup (B907052-MSD4) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9061701-13

Mercury mg/L0.000338 0.000005 2.000E-4 0.000177 2575-12580.8 13.5

Matrix Spike Dup (B907052-MSD5) Prepared: 24-Jul-2009 Analyzed: 21-Aug-2009Source: 9062302-13

Mercury mg/L0.000327 0.000005 1.000E-4 0.000205 2575-125122 8.04

Batch B908051 - EPA 3050B

Blank (B908051-BLK1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kgND 0.400 U

Arsenic mg/kgND 0.400 U

Barium mg/kgND 0.400 U

Beryllium mg/kgND 0.400 U

Cadmium mg/kgND 0.400 U

Chromium mg/kgND 0.400 U

Cobalt mg/kgND 0.400 U

Copper mg/kgND 0.400 U

Lead mg/kg1.22 0.400

Manganese mg/kgND 0.400 U

Molybdenum mg/kgND 0.400 U

Nickel mg/kgND 0.400 U

Selenium mg/kgND 0.400 U

Silver mg/kgND 0.400 U

Thallium mg/kgND 0.400 U

Vanadium mg/kgND 0.400 U

Zinc mg/kg0.348 0.400 J

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B908051 - EPA 3050B

Blank (B908051-BLK2) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kg0.498 0.400

Arsenic mg/kgND 0.400 U

Barium mg/kgND 0.400 U

Beryllium mg/kgND 0.400 U

Cadmium mg/kgND 0.400 U

Chromium mg/kgND 0.400 U

Cobalt mg/kgND 0.400 U

Copper mg/kgND 0.400 U

Lead mg/kgND 0.400 U

Manganese mg/kgND 0.400 U

Molybdenum mg/kgND 0.400 U

Nickel mg/kgND 0.400 U

Selenium mg/kgND 0.400 U

Silver mg/kgND 0.400 U

Thallium mg/kgND 0.400 U

Vanadium mg/kgND 0.400 U

Zinc mg/kg0.365 0.400 J

LCS (B908051-BS1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kg93.0 0.400 100.0 B80-12093.0

Arsenic mg/kg46.3 0.400 50.00 80-12092.6

Barium mg/kg194 0.400 200.0 80-12097.1

Beryllium mg/kg48.2 0.400 50.00 80-12096.4

Cadmium mg/kg46.6 0.400 50.00 80-12093.1

Chromium mg/kg100 0.400 100.0 80-120100

Cobalt mg/kg102 0.400 100.0 80-120102

Copper mg/kg97.4 0.400 100.0 80-12097.4

Lead mg/kg99.3 0.400 100.0 B80-12099.3

Manganese mg/kg233 0.400 250.0 80-12093.2

Molybdenum mg/kg48.0 0.400 50.00 80-12095.9

Nickel mg/kg100 0.400 100.0 80-120100

Selenium mg/kg42.8 0.400 50.00 80-12085.6

Silver mg/kg46.9 0.400 50.00 80-12093.7

Thallium mg/kg47.8 0.400 50.00 80-12095.6

Vanadium mg/kg99.7 0.400 100.0 80-12099.7

Zinc mg/kg176 0.400 200.0 80-12088.2

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B908051 - EPA 3050B

LCS (B908051-BS2) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kg95.7 0.400 100.0 B80-12095.7

Arsenic mg/kg46.8 0.400 50.00 80-12093.6

Barium mg/kg197 0.400 200.0 80-12098.3

Beryllium mg/kg47.3 0.400 50.00 80-12094.5

Cadmium mg/kg46.4 0.400 50.00 80-12092.8

Chromium mg/kg101 0.400 100.0 80-120101

Cobalt mg/kg100 0.400 100.0 80-120100

Copper mg/kg96.5 0.400 100.0 80-12096.5

Lead mg/kg97.5 0.400 100.0 B80-12097.5

Manganese mg/kg235 0.400 250.0 80-12094.2

Molybdenum mg/kg48.6 0.400 50.00 80-12097.1

Nickel mg/kg97.8 0.400 100.0 80-12097.8

Selenium mg/kg43.1 0.400 50.00 80-12086.1

Silver mg/kg46.7 0.400 50.00 80-12093.4

Thallium mg/kg48.3 0.400 50.00 80-12096.7

Vanadium mg/kg99.5 0.400 100.0 80-12099.5

Zinc mg/kg176 0.400 200.0 80-12088.2

Duplicate (B908051-DUP1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009Source: 9082706-03

Antimony mg/kg0.721 0.400 ND 20 B

Arsenic mg/kg0.113 0.400 ND 20 J

Barium mg/kg2.62 0.400 1.84 2035.0

Beryllium mg/kgND 0.400 ND 20 U

Cadmium mg/kgND 0.400 ND 20 U

Chromium mg/kg2.01 0.400 1.79 2011.6

Cobalt mg/kgND 0.400 ND 20 U

Copper mg/kg0.878 0.400 0.663 2027.9

Lead mg/kg0.397 0.400 0.588 20 J, B38.9

Manganese mg/kg0.970 0.400 0.742 2026.6

Molybdenum mg/kg0.096 0.400 ND 20 J

Nickel mg/kg1.51 0.400 1.20 2022.9

Selenium mg/kg0.182 0.400 0.087 20 J70.3

Silver mg/kg0.143 0.400 ND 20 J

Thallium mg/kgND 0.400 ND 20 U

Vanadium mg/kg0.081 0.400 ND 20 J

Zinc mg/kg31.5 0.400 22.5 2033.1

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B908051 - EPA 3050B

Matrix Spike (B908051-MS1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009Source: 9082706-03

Antimony mg/kg172 0.400 170.2 ND B80-120101

Arsenic mg/kg87.7 0.400 85.09 ND 80-120103

Barium mg/kg360 0.400 340.4 1.84 80-120105

Beryllium mg/kg85.0 0.400 85.09 ND 80-12099.9

Cadmium mg/kg84.2 0.400 85.09 ND 80-12098.9

Chromium mg/kg189 0.400 170.2 1.79 80-120110

Cobalt mg/kg184 0.400 170.2 ND 80-120108

Copper mg/kg180 0.400 170.2 0.663 80-120105

Lead mg/kg175 0.400 170.2 0.588 B80-120102

Manganese mg/kg435 0.400 425.5 0.742 80-120102

Molybdenum mg/kg90.5 0.400 85.09 ND 80-120106

Nickel mg/kg181 0.400 170.2 1.20 80-120106

Selenium mg/kg79.7 0.400 85.09 0.087 80-12093.6

Silver mg/kg84.7 0.400 85.09 ND 80-12099.6

Thallium mg/kg87.5 0.400 85.09 ND 80-120103

Vanadium mg/kg184 0.400 170.2 ND 80-120108

Zinc mg/kg368 0.400 340.4 22.5 80-120102

Batch B909005 - EPA 7471A Prep

Blank (B909005-BLK1) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kgND 0.002 U

Blank (B909005-BLK2) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kgND 0.002 U

LCS (B909005-BS1) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kg0.0691 0.002 0.06000 75-125115

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B909005 - EPA 7471A Prep

LCS (B909005-BS2) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kg0.0688 0.002 0.06000 75-125115

Duplicate (B909005-DUP1) Prepared & Analyzed: 03-Sep-2009Source: 9082706-02

Mercury mg/kg0.0119 0.004 0.0109 258.38

Matrix Spike (B909005-MS1) Prepared & Analyzed: 03-Sep-2009Source: 9082706-02

Mercury mg/kg0.127 0.004 0.1251 0.0109 75-12592.8

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B906084 - TS/TSS/TDS Prep

Blank (B906084-BLK1) Prepared & Analyzed: 25-Jun-2009

Total Solids mg/L15.0 10.0

Duplicate (B906084-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9062302-04

Total Solids mg/L695 10.0 700 300.717

Batch B906085 - TS/TSS/TDS Prep

Blank (B906085-BLK1) Prepared & Analyzed: 25-Jun-2009

Total Suspended Solids mg/LND 25.0

Duplicate (B906085-DUP1) Prepared & Analyzed: 25-Jun-2009Source: 9062302-09

Total Suspended Solids mg/L425 25.0 410 203.59

Batch B906086 - TS/TSS/TDS Prep

Blank (B906086-BLK1) Prepared & Analyzed: 25-Jun-2009

Total Dissolved Solids mg/LND 25.0

Duplicate (B906086-DUP1) Prepared & Analyzed: 25-Jun-2009

Total Dissolved Solids mg/L245 25.0 20

Batch B907020 - Default Prep GenChem

Blank (B907020-BLK2) Prepared & Analyzed: 14-Jul-2009

Chloride mg/LND 1.00

Sulfate mg/LND 0.100

Bromide mg/LND 0.100

Nitrate as N mg/LND 0.100 U

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907020 - Default Prep GenChem

Duplicate (B907020-DUP1) Prepared & Analyzed: 14-Jul-2009Source: 9061502-24

Chloride mg/L2.34 1.00 2.36 200.851

Sulfate mg/L12.2 0.100 12.5 202.19

Bromide mg/LND 0.100 ND 20

Nitrate as N mg/L0.390 0.100 0.400 202.53

Duplicate (B907020-DUP2) Prepared & Analyzed: 14-Jul-2009Source: 9061502-41

Chloride mg/L2.60 1.00 2.60 200.00

Sulfate mg/L13.3 0.100 13.2 200.452

Bromide mg/LND 0.100 ND 20

Nitrate as N mg/L0.390 0.100 0.396 201.53

Batch B907021 - Default Prep GenChem

Blank (B907021-BLK1) Prepared & Analyzed: 15-Jul-2009

Chloride mg/LND 1.00

Sulfate mg/LND 0.100

Bromide mg/LND 0.100

Nitrate as N mg/LND 0.100 U

Duplicate (B907021-DUP1) Prepared & Analyzed: 15-Jul-2009Source: 9061503-06

Chloride mg/L2.50 1.00 2.49 200.356

Sulfate mg/L12.7 0.100 12.6 200.994

Bromide mg/LND 0.100 ND 20

Nitrate as N mg/L0.438 0.100 0.415 205.32

Matrix Spike (B907021-MS1) Prepared & Analyzed: 15-Jul-2009Source: 9061503-06

Nitrate as N mg/L4.61 0.100 0.415 85-115

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

DRAFT: Miscellaneous Physical/Conventional Chemistry Parameters - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B907021 - Default Prep GenChem

Matrix Spike Dup (B907021-MSD1) Prepared & Analyzed: 15-Jul-2009Source: 9061503-06

Nitrate as N mg/L4.68 0.100 0.415 2085-115 1.51

Batch B907022 - Default Prep GenChem

Duplicate (B907022-DUP1) Prepared: 15-Jul-2009 Analyzed: 16-Jul-2009Source: 9061701-03

Chloride mg/L2.68 1.00 2.68 200.201

Sulfate mg/L12.9 0.100 12.9 200.102

Bromide mg/LND 0.100 ND 20

Nitrate as N mg/L0.390 0.100 0.393 200.562

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Notes and Definitions 

U Analyte included in the analysis, but not detected

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

B Analyte is found in the associated blank as well as in the sample (CLP B-flag).

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

ERDC - ECB

RE: TVA Fly Ash Project

-, - -

-

Tony Bednar

Patty Tuminello

Project Coordinator

Enclosed are the results of analyses for samples received by the laboratory on 27-Aug-2009.  The samples 

associated with this report will be held for 90 days from the date of this report.  The raw data associated with this 

report will be held for 5 years from the date of this report.  If you need us to hold onto the samples or the data 

longer then these specified times, you will need to notify us in writing at least 30 days before the expiration dates. 

If you have any questions concerning this report, please feel free to contact me.

Sincerely, 

03 September 2009



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Sample ID Laboratory ID Matrix Date Sampled

WORK ORDER SUMMARY

Date of Work Order

Fish Tissue Dechlor 1 9082706-01 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue Dechlor 2 9082706-02 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue Dechlor 3 9082706-03 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue Dechlor 4 9082706-04 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue Dechlor 5 9082706-05 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - WA 1 9082706-06 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - WA 2 9082706-07 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - WA 3 9082706-08 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - WA 4 9082706-09 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - WA 5 9082706-10 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - EL 1 9082706-11 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - EL 2 9082706-12 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - EL 3 9082706-13 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - EL 4 9082706-14 Tissue 26-Aug-2009 27-Aug-2009

Fish Tissue EMR - EL 5 9082706-15 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut Dechlor 1 9082706-16 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut Dechlor 2 9082706-17 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut Dechlor 3 9082706-18 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut Dechlor 4 9082706-19 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut Dechlor 5 9082706-20 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - WA 1 9082706-21 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - WA 2 9082706-22 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - WA 3 9082706-23 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - WA 4 9082706-24 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - WA 5 9082706-25 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - EL 1 9082706-26 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - EL 2 9082706-27 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - EL 3 9082706-28 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - EL 4 9082706-29 Tissue 26-Aug-2009 27-Aug-2009

Fish Gut EMR - EL 5 9082706-30 Tissue 26-Aug-2009 27-Aug-2009

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue Dechlor 1

9082706-01 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.007 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.101 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.28 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60206.45 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.104 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60201.62 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60201.52 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60201.51 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.124 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60204.68 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.158 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.193 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.094 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602019.0 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue Dechlor 2

9082706-02 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.011 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.084 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60201.97 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/602015.2 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.159 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60201.01 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60203.49 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60202.05 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.298 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60207.50 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.110 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.116 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.121 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602013.6 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue Dechlor 3

9082706-03 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.007 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 U

SW 846/60201.84 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60201.79 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.663 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.588 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60200.742 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60201.20 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.087 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 U

SW 846/602022.5 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue Dechlor 4

9082706-04 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.009 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

SW 846/60200.084 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 U

SW 846/60201.61 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60204.04 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.806 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.590 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60201.02 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.083 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60202.29 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.112 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.098 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602017.8 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue Dechlor 5

9082706-05 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.105 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.46 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/602011.4 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.088 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60200.854 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.256 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.54 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.193 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60205.78 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.163 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.080 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.109 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602019.7 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - WA 1

9082706-06 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.011 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

SW 846/60200.426 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 B

SW 846/60200.184 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60204.15 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60209.76 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.136 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60202.13 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.414 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60202.00 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.203 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60205.05 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.229 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.156 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.259 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602039.0 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 7 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - WA 2

9082706-07 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

SW 846/60200.247 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

SW 846/60200.112 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60203.26 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60203.25 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.846 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.502 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60200.995 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60202.11 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.245 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.119 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.245 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602025.3 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 8 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - WA 3

9082706-08 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.010 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

SW 846/60200.205 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

SW 846/60200.083 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60201.96 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60207.14 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.722 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.480 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60201.17 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.110 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60203.66 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.108 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

SW 846/60200.238 28-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.096 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602016.0 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 9 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - WA 4

9082706-09 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.006 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.003

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.099 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60204.02 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60208.94 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.097 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60201.33 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.392 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.70 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.156 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60204.78 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.208 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.123 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602019.6 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 10 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - WA 5

9082706-10 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.006

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.119 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60203.31 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/602012.6 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

SW 846/60200.092 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 J

SW 846/60200.994 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.414 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 B

SW 846/60202.11 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

SW 846/60200.194 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 J

SW 846/60206.22 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.240 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.160 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602026.1 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 11 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - EL 1

9082706-11 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.493 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400

SW 846/60204.18 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60202.74 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.992 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.356 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.21 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60201.65 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.294 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.669 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400

SW 846/602028.6 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 12 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - EL 2

9082706-12 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.013 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.470 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400

SW 846/60204.03 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60202.97 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.847 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.305 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.12 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60201.72 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.335 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.386 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602028.8 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 13 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - EL 3

9082706-13 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.015 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

SW 846/60200.266 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 J, B

SW 846/60200.220 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.20 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60201.19 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60201.21 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.352 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60200.619 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60200.767 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.200 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.224 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602023.1 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 14 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - EL 4

9082706-14 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

EPA 7471A0.009 03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.004

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.199 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60202.06 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60203.99 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.787 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.350 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60200.848 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60202.09 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.171 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.358 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602020.1 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 15 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Tissue EMR - EL 5

9082706-15 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND EPA 7471A03-Sep-2009 03-Sep-2009mg/kg 1Mercury 0.005 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 0.400 U

SW 846/60200.224 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 0.400 J

SW 846/60203.43 28-Aug-2009 29-Aug-2009mg/kg 2Barium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 0.400 U

SW 846/60206.07 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 0.400 U

SW 846/60200.771 28-Aug-2009 29-Aug-2009mg/kg 2Copper 0.400

SW 846/60200.295 28-Aug-2009 29-Aug-2009mg/kg 2Lead 0.400 J, B

SW 846/60201.07 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 0.400

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 0.400 U

SW 846/60203.67 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 0.400

SW 846/60200.190 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 0.400 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 0.400 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 0.400 U

SW 846/60200.338 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 0.400 J

SW 846/602021.2 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 0.400

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 16 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut Dechlor 1

9082706-16 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/60201060 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/60201020 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602017.4 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 J

SW 846/6020460 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020169 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60203090 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602066.3 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

SW 846/602013.3 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602028.0 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60202370 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.

Page 17 of 36



Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut Dechlor 2

9082706-17 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

SW 846/602027.3 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020299 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020224 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602021.4 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 J

SW 846/6020167 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020172 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020727 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602066.1 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/60209.40 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201080 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut Dechlor 3

9082706-18 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020210 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020184 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020107 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602077.5 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020586 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602025.1 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 U

SW 846/6020700 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut Dechlor 4

9082706-19 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020358 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020272 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020566 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602096.0 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020987 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602053.6 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602014.2 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201170 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut Dechlor 5

9082706-20 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020110 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020195 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/602099.3 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602086.2 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020199 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602057.0 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 U

SW 846/6020551 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - WA 1

9082706-21 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020348 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/602094.1 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020135 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602090.7 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020488 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602031.3 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

SW 846/602016.9 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602012.1 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201490 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - WA 2

9082706-22 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020218 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/602048.8 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/602083.1 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/602066.5 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020231 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602032.2 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 U

SW 846/6020869 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - WA 3

9082706-23 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020481 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020189 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020181 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020123 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020786 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602070.8 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

SW 846/602010.6 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602020.1 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201670 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - WA 4

9082706-24 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

SW 846/602025.0 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020517 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020168 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020160 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020112 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020728 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602045.9 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

SW 846/60209.18 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602018.2 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201620 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - WA 5

9082706-25 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0 U

SW 846/6020351 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/602096.4 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0 U

SW 846/6020109 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020100 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020479 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 U

SW 846/602032.3 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/602014.4 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0 J

SW 846/60201280 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - EL 1

9082706-26 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 U

SW 846/6020183 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60201280 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602010.9 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020138 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602055.1 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/6020242 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020114 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020317 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602011.2 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 J

SW 846/6020118 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/6020286 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/6020382 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - EL 2

9082706-27 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

SW 846/602046.1 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 B

SW 846/60201390 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/602011100 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602093.6 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0

SW 846/602060.2 28-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0

SW 846/60201120 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/6020468 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/60202280 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020970 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60202710 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602094.1 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0

SW 846/60201010 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

SW 846/602036.0 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 J

SW 846/6020165 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0

SW 846/602038.4 28-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 J

SW 846/60202360 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/60203570 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - EL 3

9082706-28 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

SW 846/602023.6 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

SW 846/6020611 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60206140 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602051.8 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0

SW 846/602034.4 28-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 J

SW 846/6020611 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/6020252 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/60201170 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020550 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60201480 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602050.9 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0

SW 846/6020560 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

SW 846/602012.2 28-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 J

SW 846/602027.6 28-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 J

SW 846/602019.4 28-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 J

SW 846/60201300 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/60202440 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - EL 4

9082706-29 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

SW 846/602025.6 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

SW 846/6020734 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60206380 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602053.1 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0

SW 846/602032.0 28-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 J

SW 846/6020625 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/6020261 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/60201180 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/60201600 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/60201520 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602052.5 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0

SW 846/6020580 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

SW 846/602020.2 28-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 J

SW 846/60201340 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/60202460 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

ResultAnalyte Limit

Reporting

Prepared Analyzed Method Notes DilutionUnits

Fish Gut EMR - EL 5

9082706-30 (Tissue)

ERDC- EL-EP-C (Environmental Chemistry Branch)

Metals by EPA 6000/7000 Series Methods

SW 846/602015.3 28-Aug-2009 29-Aug-2009mg/kg 2Antimony 40.0 J, B

SW 846/6020127 28-Aug-2009 29-Aug-2009mg/kg 2Arsenic 40.0

SW 846/60201190 28-Aug-2009 29-Aug-2009mg/kg 2Barium 40.0

SW 846/602010.7 28-Aug-2009 29-Aug-2009mg/kg 2Beryllium 40.0 J

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Cadmium 40.0 U

SW 846/6020116 28-Aug-2009 29-Aug-2009mg/kg 2Chromium 40.0

SW 846/602049.2 28-Aug-2009 29-Aug-2009mg/kg 2Cobalt 40.0

SW 846/6020217 28-Aug-2009 29-Aug-2009mg/kg 2Copper 40.0

SW 846/6020107 28-Aug-2009 29-Aug-2009mg/kg 2Lead 40.0 B

SW 846/6020281 28-Aug-2009 29-Aug-2009mg/kg 2Manganese 40.0

SW 846/602010.1 28-Aug-2009 29-Aug-2009mg/kg 2Molybdenum 40.0 J

SW 846/6020107 28-Aug-2009 29-Aug-2009mg/kg 2Nickel 40.0

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Selenium 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Silver 40.0 U

ND SW 846/602028-Aug-2009 29-Aug-2009mg/kg 2Thallium 40.0 U

SW 846/6020243 28-Aug-2009 29-Aug-2009mg/kg 2Vanadium 40.0

SW 846/6020474 28-Aug-2009 29-Aug-2009mg/kg 2Zinc 40.0

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B908051 - EPA 3050B

Blank (B908051-BLK1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kgND 0.400 U

Arsenic mg/kgND 0.400 U

Barium mg/kgND 0.400 U

Beryllium mg/kgND 0.400 U

Cadmium mg/kgND 0.400 U

Chromium mg/kgND 0.400 U

Cobalt mg/kgND 0.400 U

Copper mg/kgND 0.400 U

Lead mg/kg1.22 0.400

Manganese mg/kgND 0.400 U

Molybdenum mg/kgND 0.400 U

Nickel mg/kgND 0.400 U

Selenium mg/kgND 0.400 U

Silver mg/kgND 0.400 U

Thallium mg/kgND 0.400 U

Vanadium mg/kgND 0.400 U

Zinc mg/kg0.348 0.400 J

Blank (B908051-BLK2) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kg0.498 0.400

Arsenic mg/kgND 0.400 U

Barium mg/kgND 0.400 U

Beryllium mg/kgND 0.400 U

Cadmium mg/kgND 0.400 U

Chromium mg/kgND 0.400 U

Cobalt mg/kgND 0.400 U

Copper mg/kgND 0.400 U

Lead mg/kgND 0.400 U

Manganese mg/kgND 0.400 U

Molybdenum mg/kgND 0.400 U

Nickel mg/kgND 0.400 U

Selenium mg/kgND 0.400 U

Silver mg/kgND 0.400 U

Thallium mg/kgND 0.400 U

Vanadium mg/kgND 0.400 U

Zinc mg/kg0.365 0.400 J

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B908051 - EPA 3050B

LCS (B908051-BS1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kg93.0 0.400 100.0 B80-12093.0

Arsenic mg/kg46.3 0.400 50.00 80-12092.6

Barium mg/kg194 0.400 200.0 80-12097.1

Beryllium mg/kg48.2 0.400 50.00 80-12096.4

Cadmium mg/kg46.6 0.400 50.00 80-12093.1

Chromium mg/kg100 0.400 100.0 80-120100

Cobalt mg/kg102 0.400 100.0 80-120102

Copper mg/kg97.4 0.400 100.0 80-12097.4

Lead mg/kg99.3 0.400 100.0 B80-12099.3

Manganese mg/kg233 0.400 250.0 80-12093.2

Molybdenum mg/kg48.0 0.400 50.00 80-12095.9

Nickel mg/kg100 0.400 100.0 80-120100

Selenium mg/kg42.8 0.400 50.00 80-12085.6

Silver mg/kg46.9 0.400 50.00 80-12093.7

Thallium mg/kg47.8 0.400 50.00 80-12095.6

Vanadium mg/kg99.7 0.400 100.0 80-12099.7

Zinc mg/kg176 0.400 200.0 80-12088.2

LCS (B908051-BS2) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009

Antimony mg/kg95.7 0.400 100.0 B80-12095.7

Arsenic mg/kg46.8 0.400 50.00 80-12093.6

Barium mg/kg197 0.400 200.0 80-12098.3

Beryllium mg/kg47.3 0.400 50.00 80-12094.5

Cadmium mg/kg46.4 0.400 50.00 80-12092.8

Chromium mg/kg101 0.400 100.0 80-120101

Cobalt mg/kg100 0.400 100.0 80-120100

Copper mg/kg96.5 0.400 100.0 80-12096.5

Lead mg/kg97.5 0.400 100.0 B80-12097.5

Manganese mg/kg235 0.400 250.0 80-12094.2

Molybdenum mg/kg48.6 0.400 50.00 80-12097.1

Nickel mg/kg97.8 0.400 100.0 80-12097.8

Selenium mg/kg43.1 0.400 50.00 80-12086.1

Silver mg/kg46.7 0.400 50.00 80-12093.4

Thallium mg/kg48.3 0.400 50.00 80-12096.7

Vanadium mg/kg99.5 0.400 100.0 80-12099.5

Zinc mg/kg176 0.400 200.0 80-12088.2

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B908051 - EPA 3050B

Duplicate (B908051-DUP1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009Source: 9082706-03

Antimony mg/kg0.721 0.400 ND 20 B

Arsenic mg/kg0.113 0.400 ND 20 J

Barium mg/kg2.62 0.400 1.84 2035.0

Beryllium mg/kgND 0.400 ND 20 U

Cadmium mg/kgND 0.400 ND 20 U

Chromium mg/kg2.01 0.400 1.79 2011.6

Cobalt mg/kgND 0.400 ND 20 U

Copper mg/kg0.878 0.400 0.663 2027.9

Lead mg/kg0.397 0.400 0.588 20 J, B38.9

Manganese mg/kg0.970 0.400 0.742 2026.6

Molybdenum mg/kg0.096 0.400 ND 20 J

Nickel mg/kg1.51 0.400 1.20 2022.9

Selenium mg/kg0.182 0.400 0.087 20 J70.3

Silver mg/kg0.143 0.400 ND 20 J

Thallium mg/kgND 0.400 ND 20 U

Vanadium mg/kg0.081 0.400 ND 20 J

Zinc mg/kg31.5 0.400 22.5 2033.1

Matrix Spike (B908051-MS1) Prepared: 28-Aug-2009 Analyzed: 29-Aug-2009Source: 9082706-03

Antimony mg/kg172 0.400 170.2 ND B80-120101

Arsenic mg/kg87.7 0.400 85.09 ND 80-120103

Barium mg/kg360 0.400 340.4 1.84 80-120105

Beryllium mg/kg85.0 0.400 85.09 ND 80-12099.9

Cadmium mg/kg84.2 0.400 85.09 ND 80-12098.9

Chromium mg/kg189 0.400 170.2 1.79 80-120110

Cobalt mg/kg184 0.400 170.2 ND 80-120108

Copper mg/kg180 0.400 170.2 0.663 80-120105

Lead mg/kg175 0.400 170.2 0.588 B80-120102

Manganese mg/kg435 0.400 425.5 0.742 80-120102

Molybdenum mg/kg90.5 0.400 85.09 ND 80-120106

Nickel mg/kg181 0.400 170.2 1.20 80-120106

Selenium mg/kg79.7 0.400 85.09 0.087 80-12093.6

Silver mg/kg84.7 0.400 85.09 ND 80-12099.6

Thallium mg/kg87.5 0.400 85.09 ND 80-120103

Vanadium mg/kg184 0.400 170.2 ND 80-120108

Zinc mg/kg368 0.400 340.4 22.5 80-120102

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Result Limit

Reporting

Units Level

Spike

Result

Source

%REC

%REC

Limits RPD

RPD

Limit Notes  Analyte

Metals by EPA 6000/7000 Series Methods - Quality Control

ERDC- EL-EP-C (Environmental Chemistry Branch)

Batch B909005 - EPA 7471A Prep

Blank (B909005-BLK1) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kgND 0.002 U

Blank (B909005-BLK2) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kgND 0.002 U

LCS (B909005-BS1) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kg0.0691 0.002 0.06000 75-125115

LCS (B909005-BS2) Prepared & Analyzed: 03-Sep-2009

Mercury mg/kg0.0688 0.002 0.06000 75-125115

Duplicate (B909005-DUP1) Prepared & Analyzed: 03-Sep-2009Source: 9082706-02

Mercury mg/kg0.0119 0.004 0.0109 258.38

Matrix Spike (B909005-MS1) Prepared & Analyzed: 03-Sep-2009Source: 9082706-02

Mercury mg/kg0.127 0.004 0.1251 0.0109 75-12592.8

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Project:

Project Manager:

Reported:

ERDC - ECB

-

Tony Bednar

TVA Fly Ash Project

- -, -

USACE ERDC-EP-C

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

03-Sep-2009

Notes and Definitions 

U Analyte included in the analysis, but not detected

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

B Analyte is found in the associated blank as well as in the sample (CLP B-flag).

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET

The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
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Appendix E. TOC data, Grain Size Analysis, and Speciation Data Sheets 

Sample Analysis Area Concentration Amt. Analyzed mg/kg TOC 

% mg mg/kg 

Source Pile Total Carbon (TC) 986 5.196 146 51960 51840 

Inorganic Carbon (IC) 2.274 0.012 143 120 

SLC Total Carbon (TC) 326.5 1.715 144 17150 16780 

Inorganic Carbon (IC) 7.252 0.037 149 370 

EMR Total Carbon (TC) 862.8 4.51 147 45100 44930 

Inorganic Carbon (IC) 3.259 0.017 147 170 

RF 1 Total Carbon (TC) 300.1 1.892 119.7 18920 18920 

Inorganic Carbon (IC) 0 0 140.8 0 

RF 2 Total Carbon (TC) 339.5 1.937 132.7 19370 19370 

Inorganic Carbon (IC) 0 0 127.1 0 

RF 3 Total Carbon (TC) 73.4 0.375 134.7 3750 3490 

Inorganic Carbon (IC) 4.792 0.026 140.8 260 

RF4 Total Carbon (TC) 464.4 2.816 125.7 28160 27400 

Inorganic Carbon (IC) 11.79 0.076 116.6 760 

RF 5 Total Carbon (TC) 1192 7.449 123.3 74490 69560 

Inorganic Carbon (IC) 76.13 0.493 116.8 4930 

RF 6 Total Carbon (TC) 800.2 4.333 141.8 43330 41850 

Inorganic Carbon (IC) 26.45 0.148 135 1480 



Report Number 

09-1 89-0543 

Account Number 

00626 

Page: 1 of 2 

Send To : ERDC 

Cynthia Price 

Client: 

Attn: Cynthia Price 

3909 Halls Ferry Rd 

Vicksburg , MS 39180 

Laboratory Number: 

Sample Date and Time: 

Sample Identification: 

Analysis: 

Very Coarse Particle (1-2 mm),% 

Coarse Particle (.5-1 mm),% 

Medium Particle (0.25-0.5 mm,% 

Fine Particle (0.10-0.25 mm),% 

Very Fine Particle (0.05-0.10 n,% 

Sand,% 

Silt,% 

Clay,% 

25625 

Emory 

0.029 

0.119 

0.317 

1.31 

5.00 

6.78 

93.0 

0.248 

A&L Analytical Laboratories, Inc. 
2790 Whitten Rd. Memphis, TN 38133 o Phone (901) 213-2400 o Fax (901') 213-2440 

The One Source. 

Purchase Order: 

Report Date: 7/21/2009 

Date Received: 7/8/2009 

REPORT OF ANALYSIS 

25626 25627 25628 25629 

Sluice Pile PIL-FA-GT-A PIL-FA-GT-8 

0.738 1.75 2.39 1.58 

0.659 2.28 2.31 2.24 

1.03 2.90 2.80 2.96 

3.20 7.40 6.75 7.22 

8.09 13.7 13.4 14.1 

13.7 28.0 27.6 28.1 

86.0 71.6 72.1 71.6 

0.246 0.347 0.258 0.215 

{]( 
Oscar Ruiz 

Sample results are reported 'as received' and are not moisture corrected unless noted 



Report Number 
09-189-0543 

Account Number 
00626 

Page: 2 of 2 

Send To : ERDC 

Cynthia Price 

A&L Analytical Laboratories, Inc. 
2790 Whitten Rd. Memphis, TN 38133 •Phone (901) 213-2400 • Fax (90t) 213-2440 

The One Source. 

Purchase Order : 

Client: 

Attn: Cynthia Price 

3909 Halls Ferry Rd 

Vicksburg , MS 39180 Report Date: 7/21/2009 

Date Received: 7/8/2009 

REPORT OF ANALYSIS 

Method Reference: 
Methods of Soil Analysis, Part 1 -Physical and Mineralogical Methods, 2nd Ed. Rev. Soil Science Society of 

America, Klute, A. et al. 1986, pages 394-396. 

(J( 
Oscar Ruiz 

Sample results are reported 'as received' and are not moisture corrected unless noted 



EMR (AS(III)/AS(V)) Time 0 Sample 

-300mv 

log activity 
pH 
As04-3 
H2As03-

H2As04-

H3As03 

H3As04 

HAs03..2 

HAs04-2 

-100mv 

pH 
As04·3 

H2As03-

H2As04-

H3As03 

H3As04 

HAs03-2 

HAs04-2 

100mv 

pH 

As04·3 
H2As03-

H2As04· 

H3As03 

H3As04 

HAs03-2 

HAs04·2 

300mv 
pH 
As04-3 

H2As03-

H2As04· 

H3As03 

H3As04 

HAs03-2 
HAs04-2 

4 

-38.369 

-13.41 

-27.579 
-8.24 

-29.279 

-23.51 

-30.569 

4 

-31.608 

-13.41 

-20.818 

·8.24 

-22.518 

·23.51 
-23.808 

4 

-24.846 

-13.41 

-14.056 
·8.24 

-15.756 

-23.51 

-17.046 

4 

·19.095 

·14.42 
·8.305 

-9.25 

-10.005 
-24.52 

-11.295 

-28.37 

-11.41 
-21.58 

-8.24 

-25.28 

-19.51 

-22.57 

-21.608 

-11.41 

-14.818 

-8.24 

-18.518 

-19.51 

·15.808 

-15.284 

-11.848 

-8.494 

-8.678 
-12.194 

-19.948 
-9.484 

-15.087 

-18.412 

-8.297 
-15.242 

-11.997 

-26.512 

-9.287 

8 

·18.398 

-9.439 

·15.608 
-8.269 

·21.308 

-15.539 

·14.598 

-12.246 

-10.048 

-9.456 

-8.878 

-15.156 

-16.148 

-8.446 

8 

-12.124 

-16.688 

-9.334 

-15.518 

-15.034 

-22.788 
-8.324 

8 

-12.124 

-23.45 

-9.334 
-22.28 

-15.034 

·29.55 

-8.324 

10 
-10.159 

-9.199 
-11.369 

-10.029 

·19.069 

·13.299 

-8.359 

10 

·10.099 

·15.901 
·11.309 

·16.731 

·19.009 

·20.001 

-8.299 

10 

-10.099 

-22.663 

-11.309 

-23.493 
-19.009 

-26.763 

-8.299 

10 

-10.099 

-29.424 

-11.309 
-30.254 

-19.009 

-33.524 

-8.299 

total 

total 

total 

total 

Activity 

4.27563E-39 

3.89045E-14 

2.63633E-28 

5.7544E-09 

5.26017E-30 

3.0903E-24 

2.69774E-31 

5.75444E-09 

2.46604E-32 

3.89045E-14 

1.52055E-21 

5.7544E-09 

3.03389E-23 

3.0903E-24 

1.55597E-24 

5.75444E-09 

1.42561 E-25 

3.89045E-14 

8. 79023E-15 

5.7544E-09 

1.75388E-16 

3.0903E-24 

8.99498E-18 

5.75445E-09 

8.03526E-20 

3.80189E· 15 

4.9545E-09 

5.62341 E-10 

9.88553E-11 

3.01995E-25 

5.06991 E-12 

5.62077E-09 

4.2658E-29 

3.89045E-12 

2.63027E·22 

5.7544E-09 

5.24807E-26 

3.0903E-20 

2.69153E-23 

5.75829E-09 

2.46604E-22 

3.89045E-12 

1.52055E-15 

5.7544E-09 

3.03389E-19 

3.0903E-20 

1.55597E-16 

5.75829E-09 

5.19996E-16 

1.41906E-12 

3.20627E-09 

2.09894E-09 

6.39735E-13 

1.1272E-20 

3.28095E-1 0 

5.63536E-09 

8.18465E· 16 

3.87258E-19 

5.04661 E-09 

5.72796E-16 

1.00693E-12 

3.0761E-27 

5.16416E-10 

5.56404E-09 

3.99945E-19 

3.63915E-1 0 

2.46604E-16 

5.3827E-09 

4.9204E-22 

2.89068E-16 

2.52348E-15 

5.74662E-09 

5.67545E·13 

8.95365E·11 

3.49945E·10 

1.32434E-09 

6.98232E· 16 

7.11214E·17 

3.58096E-09 

5.34536E-09 

7.51623E·13 

2.05116E-17 

4.63447E-10 

3.03389E-16 

9.24698E-16 

1.6293E-23 

4. 7 4242E-09 

5.20662E·09 

7.51623E·13 

3.54813E·24 

4.63447E-10 

5.24807E-23 

9.24698E-16 

2.81838E-30 

4.74242E-09 

5.20662E-09 

6.93426E-11 As04-3 

6.32412E-10 H2As03-

4.27563E-12 H2As04-

9.35406E-11 H3As03 

8.531 E-20 H3As04 

5.02343E-14 HAs03..2 

4.37522E-09 HAs04-2 

5.17 484E-09 

7.96159E-11 As04-3 

1.25603E-16 H2As03-

4.90908E-12 H2As04-

1.8578E-17 H3As03 

9.7949E-20 H3As04 

9.977E-21 HAs03·2 

5.02343E-09 HAs04·2 

5.1 0795E-09 

7.96159E-11 As04-3 

2.1727E-23 H2As03-

4.90908E-12 H2As04-

3.21366E-24 H3As03 

9.7949E-20 H3As04 

1. 72584E-27 HAs03-2 

5.02343E-09 HAs04-2 

5.10795E-09 

7.96159E·11 As04·3 

3. 76704E-30 H2As03-

4.90908E-12 H2As04-

5.57186E-31 H3As03 

9.7949E-20 H3As04 

2.99226E-34 HAs03-2 

5.02343E-09 HAs04-2 

5.10795E-09 

%species 
4 

7 .43014E-29 

0.000676078 

4.58139E-18 

99.99932392 

9.141 07E-20 

5.37028E-14 

4.6881E-21 

4 

6 

7 .40809E·19 

0.06756262 

4.56779E·12 

99.93243738 

9.11395E-16 

5.36669E·1 0 

4.67419E-13 

6 

8 

6.95966E-09 

6.33268416 

4.29129E-06 

93.6672626 

8.56225E-12 

5.03023E-06 

4.39125E-05 

8 

10 

1.339994182 

12.22089219 

0.082623372 

1.807602415 

1 .64855E-09 

0.00097074 

84.5479171 

10 

4.28546E-22 4.28259E-12 0.010617527 1.558666757 

0.000676078 0.0675626 1.675033035 2.45897E·06 

2.64239E-11 2.64062E-05 6.546714119 0.096106613 

99.99932392 99.93240829 24.77555412 3.63708E·07 

5.27226E-13 5.26873E-09 1.30624E-05 1.91758E·09 

5.37028E-14 5.36669E-10 1.33053E-06 1.95323E·10 

2.70394E-14 2.70213E-06 66.9920668 98.3452238 

4 6 8 10 

2.4774E-15 9.22737E-06 0.014435909 1.558666801 

0.000676077 0.025181294 3.93953E-07 4.25357E-13 

0.000152755 56.89551608 8.901109577 0.096106616 

99.99916796 37.24586297 5.82699E-06 6.29149E-14 

3.04787E-06 0.011352148 1.776E-05 1.91758E-09 

5.37027E-14 2.00022E-10 3.12928E-13 3.37873E-17 

1.56313E-07 5.822078289 91.08443053 98.34522658 

4 8 10 

1 .42957E-09 1.4 7099E-05 0.01443591 1.558666801 

6.76401 E-05 6.96001 E-09 6.81466E-14 7 .37485E-20 

88.14628464 90.70055374 8.90111013 0.096106616 

1 0.00469864 1.02946E-05 1.00796E· 12 1.09082E-20 

1.758749599 0.01809714 1.776E-05 1.91758E-09 

5.37284E-15 5.52853E-17 5.41308E-20 5.85805E-24 

0.090199475 9.281324104 91.0844362 98.34522658 



EMR (AS(III)/AS(V)) 240 Hour Sample 

-JOOmV 

log activity 
pH 

As04-3 
H2As03-

H2As04-

H3As03 
H3As04 

HAs03-2 

HAs04-2 

-10DmV 
pH 

As04-3 

H2As03-
H2As04-

H3As03 

H3As04 
HAs03-2 
HAs04-2 

1DOmV 

pH 
As04-3 

H2As03-

H2As04-
H3As03 

H3As04 
HAs03-2 

HAs04-2 

300mV 
pH 

As04-3 
H2As03-

H2As04-
H3As03 

H3As04 
HAs03-2 

HAs04-2 

-36.545 
-11.586 

-25.755 
-6.416 

-27.455 

-21.686 

-28.745 

-29.784 

-11.586 
-18.994 

-6.416 
-20.694 

-21.686 

-21.984 

4 
-23.022 

-11.586 

-12.232 
-6.416 

-13.932 
-21.686 
-15.222 

4 

-17.271 
-12.597 

-6.481 
-7.427 
-8.181 

-22.697 
-9.471 

Precipiate is BaHAs04:H20 

Det limit= .001 mg/L 

-26.546 
-9.586 

-19.756 
-6.416 

-23.456 
-17.686 

-20.746 

6 

-19.784 
-9.586 

-12.994 
-6.416 

-16.694 
-17.686 

-13.984 

-13.46 
-10.024 

-6.67 
-6.854 
-10.37 

-18.124 
-7.66 

-13.263 

-16.589 
-6.473 

-13.419 
-10.173 
-24.689 

-7.463 

8 

-16.575 
-7.615 

-13.785 
-6.445 

-19.485 

-13.715 

-12.775 

8 

-10.501 
-8.303 
-7.711 
-7.133 

-13.411 

-14.403 
-6.701 

-10.469 

-15.033 
-7.679 

-13.863 
-13.379 

-21.133 
-6.669 

-10.469 

-21.794 
-7.679 

-20.624 
-13.379 

-27.894 
-6.669 

10 

-8.468 
-7.508 
-9.678 
-8.338 

-17.378 

-11.608 
-6.668 

10 

-8.452 

-14.254 
-9.662 

-15.084 
-17.362 

-18.354 
-6.652 

10 
-8.452 

-21.016 
-9.662 

-21.846 
-17.362 

-25.116 
-6.652 

10 
-8.452 

-27.778 
-9.662 

-28.608 
-17.362 

-31.878 
-6.652 

pH -300 mV -100 mV 100 mV 

0 

300 mV 

0 4 0 
6 

8 6.31 E-08 1.23E-07 1.23E-07 

10 9.99E-08 1.27E-07 1.27E-07 1.27E-07 

total 

total 

total 

total 

Activity 

2.85102E-37 

2.59418E-12 
1.75792E-26 

3.83707E-07 

3.50752E-28 
2.06063E-22 

1. 79887E-29 

3.8371E-D7 

1.64437E-30 

2.59418E-12 
1.01391E-19 

3.83707E-07 

2.02302E-21 
2.06063E-22 

1.03753E-22 

3.8371E-07 

9.50605E-24 

2.59418E-12 
5.86138E-13 
3.83707E-07 

1.1695E-14 
2.06063E-22 

5.99791 E-16 
3.8371E-07 

5.35797E-18 

2.5293E-13 
3.3037E-07 

3.74111E-08 
6.59174E-09 
2.00909E-23 

3.38065E-10 

3.74711 E-07 

2.84446E-27 

2.59418E-10 
1. 75388E-20 

3.83707E-07 

3.49945E-24 
2.06063E-18 

1.79473E-21 

3.83967E-07 

1.64437E-20 

2.59418E-10 
1.01391E-13 

3.83707E-07 

2.02302E-17 
2.06063E-18 

1.03753E-14 

3.83967E-07 

3.46737E-14 
9.46237E-11 

2.13796E-07 
1.39959E-07 

4.2658E-11 

7.51623E-19 
2.18776E-08 

3.7577E-07 

5.45758E-14 

2.57632E-17 
3.36512E-07 

3.81066E-14 
6.71429E-11 

2.04644E-25 
3.4435E-08 

3.71014E-07 

2.66073E-17 
2.42661 E-08 

1.64059E-14 

3.58922E-07 
3.27341 E-20 

1.92752E-14 

1.6788E-13 
3.83188E-07 

3.155E-11 

4.97737E-09 
1.94536E-08 

7.36207E-08 

3.8815E-14 
3.95367E-15 

1.99067E-07 

2.97151E-07 

3.39625E-11 
9.2683E-16 

2.09411E-08 
1.37088E-14 

4.1783E-14 

7.36207E-22 
2.14289E-07 
2.35264E-07 

3.39625E-11 

1.60694E-22 
2.09411 E-08 

2.37684E-21 
4.1783E-14 

1.27644E-28 
2.14289E-07 

2.35264E-07 

3.40408E-09 As04-3 

3.10456E-08 H2As03-

2.09894E-10 H2As04-

4.59198E-09 H3As03 

4.18794E-18 H3As04 

2.46604E-12 HAs03-2 

2.14783E-07 HAs04-2 

2.54037E-07 

3.53183E-09 As04-3 

5.57186E-15 H2As03-

2.17771E-10 H2As04-

8.24138E-16 H3As03 

4.3451 E-18 H3As04 

4.42588E-19 HAs03-2 

2.22844E-07 HAs04-2 

2.26593E-07 

3.53183E-09 As04-3 

9.63829E-22 H2As03-

2.17771E-10 H2As04-

1.42561 E-22 H3As03 

4.3451 E-18 H3As04 

7.65597E-26 HAs03-2 

2.22844E-07 HAs04-2 

2.26593E-07 

3.53183E-09 As04-3 

1.66725E-28 H2As03-

2.17771E-10 H2As04-

2.46604E-29 H3As03 

4.3451E-18 H3As04 

1.32434E-32 HAs03-2 

2.22844E-07 HAs04-2 

2.26593E-07 

%species 

7.43014E-29 
0.000676078 

4.58139E-18 

99.99932392 
9.14107E-20 

5.37028E-14 
4.6881E-21 

4.28546E-22 

0.000676078 

2.64239E-11 
99.99932392 

5.27226E-13 

5.37028E-14 
2. 70394E-14 

2.4774E-15 

0.000676077 

0.000152755 
99.99916796 
3.04787E-06 

5.37027E-14 

1.56313E-07 

4 
1.42989E-09 

6.75E-05 

88.16657205 
9. 983985822 

1.759154387 
5.36172E-15 

0.090220235 

7.40809E-19 6.94365E-09 

0.06756262 6.332684167 

4.56779E-12 4.28142E-06 

99.93243738 93.6672627 

9.11395E-16 8.54256E-12 

5.36669E-1 0 

4.67419E-13 

6 

4.28259E-12 

0.0675626 
2.64062E-05 

99.93240829 

5.26873E-09 
5.36669E-10 

2.70213E-06 

5.03023E-06 

4.38115E-05 

8 

0.010617527 

1.675033035 

6.546714119 
24.77555412 

1.30624E-05 
1.33053E-06 

66.9920668 

8 

9.22737E-06 0.014435909 

0.025181294 3.93953E-07 

56.89551608 8.901109577 

37.24586297 5.82699E-06 

0.011352148 1. 776E-05 

2.00022E-10 3.12928E-13 

5.822078289 91.08443053 

6 

1.47099E-05 

6.944E-09 
90.70055377 

1.02709E-05 

0.01809714 
5.51582E-17 
9.281324106 

0.01443591 

6.83037E-14 

8.90111013 
1.01029E-12 

1.776E-05 

5.42556E-20 
91.0844362 

10 

1.339994182 
12.22089219 

0.082623372 

1.807602415 
1.64855E-09 

0.00097074 

84.5479171 

10 

1.558666757 

2.45897E-06 
0.096106613 

3.63708E-07 

1.91758E-09 
1.95323E-10 
98.3452238 

10 

1.558666801 
4.25357E-13 

0.096106616 
6.29149E-14 

1.91758E-09 

3.37873E-17 
98.34522658 

10 

1.558666801 

7.35789E-20 
0.096106616 

1.08831 E-20 
1. 91758E-09 

5.84458E-24 
98.34522658 



SLC (AS(III)/AS(V)) Time 0 Sample 

-300mv 

log activity 
pH 
As04-3 
H2As03-

H2As04-

H3As03 

H3As04 

HAs03-2 

HAs04-2 

-100mv 
log activity 

pH 
As04-3 

H2As03-

H2As04-

H3As03 

H3As04 

HAs03-2 

HAs04-2 

100mv 
log activity 

pH 
As04-3 
H2As03-

H2As04-

H3As03 

H3As04 

HAs03-2 
HAs04-2 

300mv 

300mV 

pH 
As04-3 

H2As03-
H2As04-

H3As03 

H3As04 

HAs03-2 

HAs04-2 

4 
-36.395 

-11.435 

-25.605 

-6.265 

-27.305 

-21.535 

-28.595 

4 
-29.633 

-11.435 

-18.843 

-6.265 

-20.543 

-21.535 

-21.833 

4 
-22.871 
-11.435 

-12.081 
-6.265 

-13.781 

-21.535 

-15.071 

4 
-17.126 

-12.451 
-6.336 
-7.281 
-8.036 

-22.551 
-9.326 

Precipitate - Barite 

6 
-26.395 

-9.435 

-19.605 

-6.265 

-23.305 

-17.535 

-20.595 

6 
-19.633 

-9.435 

-12.843 
-6.265 

-16.543 
-17.535 

-13.833 

6 
-13.315 

-9.879 

-6.525 
-6.709 

-10.225 

-17.979 
-7.515 

6 
-13.121 
-16.446 

-6.331 

-13.276 
-10.031 

-24.546 
-7.321 

8 
-16.424 

-7.465 

-13.634 
-6.295 

-19.334 

-13.565 

-12.624 

8 
-10.291 

-8.093 

-7.501 
-6.923 

-13.201 

-14.193 
-6.491 

8 
-10.175 
-14.739 

-7.385 

-13.569 
-13.085 

-20.839 
-6.375 

8 
-10.175 
-21.501 

-7.385 

-20.331 
-13.085 

-27.601 
-6.375 

10 
-8.21 

-7.251 
-9.42 

-8.081 

-17.12 
-11.351 

-6.41 

10 
-8.153 

-13.955 

-9.363 

-14.785 

-17.063 

-18.055 
-6.353 

10 
-8.153 

-20.717 

-9.363 

-21.547 
-17.063 

-24.817 
-6.353 

10 
-8.153 

-27.479 
-9.363 

-28.309 

-17.063 

-31.579 
-6.353 

pH -300 mV -100 mV 100 mV 300 mV 

4 3.92E-07 3.92E-07 3.92E-07 3.92E-07 

6 3.95E-07 3.95E-07 3.95E-07 3.95E-07 

8 3.90E-07 3.89E-07 3.89E-07 3.89E-07 

10 3.67E-07 3.67E-07 3.67E-07 3.67E-07 

total 

total 

total 

total 

Activity 

4.02717E-37 

3.67282E-12 

2.48313E-26 

5.4325E-07 

4.9545E-28 

2.917 43E-22 

2.54097E-29 

5.43254E-07 

2.32809E-30 

3.67282E-12 

1.43549E-19 

5.4325E-07 

2.86418E-21 

2.91743E-22 

1.46893E-22 

5.43254E-07 

1.34586E-23 

3.67282E-12 

8.29851 E-13 
5.4325E-07 

1.65577E-14 

2.91743E-22 

8.4918E-16 

5.43255E-07 

7.4817E-18 

3.53997E-13 

4.61318E-07 
5.236E-08 

9.2045E-09 

2.8119E-23 

4.72063E-1 0 

5.23355E-07 

4.02717E-27 

3. 67282E-1 0 

2.48313E-20 
5.4325E-07 

4.9545E-24 

2.91743E-18 

2.54097E-21 

5.43618E-07 

2.32809E-20 

3.67282E-1 0 

1.43549E-13 

5.4325E-07 

2.86418E-17 

2.91743E-18 

1.46893E-14 

5.43618E-07 

4.84172E-14 
1.3213E-1 0 

2. 98538E-07 

1.95434E-07 

5.95662E-11 

1.04954E-18 

3.05492E-08 

5.24713E-07 

7.56833E-14 

3.58096E-17 

4.66659E-07 

5.29663E-14 

9.311 08E-11 

2.84446E-25 

4. 77 529E-08 

5.14506E-07 

3.76704E-17 

3.42768E-08 

2.32274E-14 

5.06991 E-07 

4.63447E-20 

2.7227E-14 

2.37684E-13 

5.41268E-07 

5.11682E-11 

8.07235E-09 

3.155E-08 

1.19399E-07 

6.29506E-14 

6.4121E-15 

3.22849E-07 

4.81922E-07 

6.68344E-11 

1.8239E-15 

4.12098E-08 

2.69774E-14 

8.22243E-14 

1.44877E-21 

4.21697E-07 

4.62973E-07 

6.68344E-11 
3.155E-22 

4.12098E-08 

4.66659E-21 

8.22243E-14 

2.50611 E-28 

4.21697E-07 

4.62973E-07 

6. 16595E-09 As04-3 

5.61 048E-08 H2As03-

3.80189E-1 0 H2As04-

8.29851E-09 H3As03 

7.58578E-18 H3As04 

4.45656E-12 HAs03-2 

3.89045E-07 HAs04-2 

4.59999E-07 

7 .03072E-09 As04-3 

1.10917E-14 H2As03-

4.33511 E-1 0 H2As04-

1.64059E-15 H3As03 

8.64968E-18 H3As04 

8.81 049E-19 HAs03-2 

4.43609E-07 HAs04-2 

4.51073E-07 

7.03072E-09 As04-3 

1.91867E-21 H2As03-

4.33511 E-1 0 H2As04-

2.83792E-22 H3As03 

8.64968E-18 H3As04 

1. 52405E-25 HAs03-2 

4.43609E-07 HAs04-2 

4.51073E-07 

7.03072E-09 As04-3 

3.31894E-28 H2As03-

4.33511 E-1 0 H2As04-

4.90908E-29 H3As03 

8.64968E-18 H3As04 

2.63633E-32 HAs03-2 

4.43609E-07 HAs04-2 

4.51 073E-07 

%species 
6 8 10 4 

7 .41305E-29 

0.000676078 

4.57085E-18 

99.99932392 

9.12005E-20 

5.37028E-14 

4.67732E-21 

7.40809E-19 6.95966E-09 1.340426696 

0.06756262 6.33268416 12.19672042 

4.56779E-12 4.29129E-06 0.08265004 

4 
4.28546E-22 

0.000676078 

2.64239E-11 

99.99932392 

5.27226E-13 

5.37028E-14 

99.93243738 

9.11395E-16 

5.36669E-1 0 

4.67 419E-13 

6 
4.28259E-12 

0.0675626 

2.64062E-05 

99.93240829 

5.26873E-09 

5.36669E-1 0 

2.70394E-14 2.70213E-06 

4 6 

2.4774E-15 9.22737E-06 

0.000676077 0.025181294 

0.000152755 56.89551608 

99.99916796 37.24586297 

3.04787E-06 0.011352148 

5.37027E-14 2.00022E-1 0 

1.56313E-07 5.822078289 

4 6 

1.42957E-09 1.47099E-05 

6.76401 E-05 6.96001 E-09 

88.14628464 90.7005537 4 

10.00469864 1.02946E-05 

1.758749599 0.01809714 

5.37284E-15 5.52853E-17 

0.090199475 9.281324104 

93.6672626 

8.56225E-12 

5.03023E-06 

4.39125E-05 

8 
0.010617527 

1.675033035 

6.546714119 

24.77555412 

1.30624E-05 

1.33053E-06 

66.9920668 

8 
0.014435909 

3.93953E-07 

8.901109577 

5.82699E-06 
1.776E-05 

3.12928E-13 

91.08443053 

8 

1.804027148 

1.64909E-09 

0.00096882 

84.57520687 

10 

1.558666757 

2.45897E-06 

0.096106613 

3.63708E-07 

1.91758E-09 

1.95323E-1 0 

98.3452238 

10 

1.558666801 

4.25357E-13 

0.096106616 

6.29149E-14 

1.91758E-09 

3.37873E-17 

98.34522658 

10 

0.01443591 1.558666801 

6.81466E-14 7.35789E-20 

8.90111013 0.096106616 

1.00796E-12 1.08831 E-20 

1.776E-05 1.91758E-09 

5.41308E-20 5.84458E-24 

91.0844362 98.34522658 



SLC (AS(III)/AS(V)) 240 Hour Sample 

-300mV 

log activity 

pH 

As04-3 
H2As03-
H2As04-

H3As03 

H3As04 

HAs03-2 

HAs04-2 

-100mV 

pH 

As04-3 
H2As03-

H2As04-

H3As03 
H3As04 

HAs03-2 

HAs04-2 

100mV 

pH 

As04-3 

H2As03-
H2As04-

H3As03 
H3As04 

HAs03-2 

HAs04-2 

300mv 

pH 

As04-3 
H2As03-
H2As04-

H3As03 
H3As04 

HAs03-2 

HAs04-2 

4 
-36.395 

-11.435 

-25.605 
-6.265 

-27.305 

-21.535 
-28.595 

4 
-29.633 

-11.435 
-18.843 

-6.265 
-20.543 

-21.535 

-21.833 

4 

-22.871 
-11.435 
-12.081 

-6.265 
-13.781 

-21.535 
-15.071 

4 

-17.126 
-12.451 

-6.336 

-7.281 
-8.036 

-22.551 
-9.326 

Precipitate - Barite 

-26.395 
-9.435 

-19.605 

-6.265 
-23.305 

-17.535 
-20.595 

-19.633 
-9.435 

-12.843 
-6.265 

-16.543 

-17.535 
-13.833 

-13.315 
-9.879 

-6.525 
-6.709 

-10.225 
-17.979 

-7.515 

6 

-13.121 
-16.446 

-6.331 
-13.276 

-10.031 
-24.546 

-7.321 

8 

-16.424 
-7.465 

-13.634 
-6.295 

-19.334 

-13.565 
-12.624 

-10.291 

-8.093 
-7.501 

-6.923 
-13.201 

-14.193 
-6.491 

8 

-10.175 

-14.739 
-7.385 

-13.569 
-13.085 
-20.839 

-6.375 

8 

-10.175 
-21.501 

-7.385 

-20.331 
-13.085 
-27.601 

-6.375 

10 

-8.21 
-7.251 

-9.42 
-8.081 

-17.12 

-11.351 

-6.41 

10 

-8.153 

-13.955 
-9.363 

-14.785 

-17.063 
-18.055 

-6.353 

10 

-8.153 
-20.717 

-9.363 

-21.547 

-17.063 
-24.817 

-6.353 

10 

-8.153 
-27.479 

-9.363 
-28.309 
-17.063 

-31.579 

-6.353 

total 

total 

total 

total 

Activity 

4.02717E-37 

3.67282E-12 

2.48313E-26 

5.4325E-07 

4.9545E-28 

2.91743E-22 

2.54097E-29 

5.43254E-07 

2.32809E-30 

3.67282E-12 

1.43549E -19 

5.4325E-07 

2.86418E-21 

2.91743E-22 

1.46893E-22 

5.43254E-07 

1.34586E-23 

3.67282E-12 

8.29851 E-13 

5.4325E-07 

1.65577E-14 

2.917 43E-22 

8.4918E,16 

5.43255E-07 

7.4817E-18 

3.53997E-13 

4.61318E-07 

5.236E-08 

9.2045E-09 

2.8119E-23 

4.72063E-10 

5.23355E-07 

pH -300 mV Log Act -100 mV 100 mV 300 mV 

4 3.92E-07 1.00E+OO 3.92E-07 3.92E-07 3.92E-07 

6 3.95E-07 1.00E+OO 3.95E-07 3.95E-07 

8 3.90E-07 1.00E+OO 3.89E-07 3.89E-07 

10 3.67E-07 1.00E+OO 3.67E-07 3.67E-07 

3.95E-07 

3.89E-07 
3.67E-07 

4.02717E-27 

3.67282E-10 

2.48313E-20 

5.4325E-07 

4.9545E-24 

2.91743E-18 

2.54097E-21 

5.43618E-07 

2.32809E-20 

3.67282E-10 

1.43549E-13 

5.4325E-07 

2.86418E-17 

2. 917 43E-18 

1.46893E-14 

5.43618E-07 

4.84172E-14 

1.3213E-10 

2.98538E-07 

1.95434E-07 

5.95662E-11 

1.04954E-18 

3.05492E-08 

5.24713E-07 

7.56833E-14 

3.58096E-17 

4.66659E-07 

5.29663E-14 

9.31108E-11 

2.84446E-25 

4. 77529E-08 

5.14506E-07 

3.76704E-17 

3.42768E-08 

2.32274E-14 

5.06991 E-07 

4.63447E-20 

2.7227E-14 

2.37684E-13 

5.41268E-07 

5.11682E-11 

8.07235E-09 

3.155E-08 

1.19399E-07 

6.29506E-14 

6.4121E-15 

3.22849E-07 

4.81922E-07 

6.68344E-11 

1.8239E-15 

4.12098E-08 

2.6977 4E-14 

8.22243E-14 

1.44877E-21 

4.21697E-07 

4.62973E-07 

6.68344E-11 

3.155E-22 

4.12098E-08 

4.66659E-21 

8.22243E-14 

2.50611 E-28 

4.21697E-07 

4.62973E-07 

6.16595E-09 As04-3 

5.61048E-08 H2As03-

3.80189E-1 0 H2As04-

8.29851 E-09 H3As03 

7.58578E-18 H3As04 

4.45656E-12 HAs03-2 

3.89045E-07 HAs04-2 

4.59999E-07 

7.03072E-09 As04-3 

1.10917E-14 H2As03-

4.33511E-10 H2As04-

1.64059E-15 H3As03 

8.64968E-18 H3As04 

8.81049E-19 HAs03-2 

4.43609E-07 HAs04-2 

4.51 073E·07 

7.03072E-09 As04-3 

1.91867E-21 H2As03-

4.33511E-10 H2As04-

2.83792E-22 H3As03 

8.64968E-18 H3As04 

1.52405E-25 HAs03-2 

4.43609E-07 HAs04-2 

4.51073E-07 

7. 03072 E-09 As04-3 

3.31894E-28 H2As03-

4.33511 E-10 H2As04-

4.90908E-29 H3As03 

8.64968E-18 H3As04 

2.63633E-32 HAs03-2 

4.43609E-07 HAs04-2 

4.51073E-07 

%species 
4 

7.41305E-29 

0.000676078 

4.57085E-18 

99.99932392 

9.12005E-20 

5.37028E-14 

4.67732E-21 

4 

7.40809E-19 

0.06756262 

4.56779E-12 

99.93243738 

9.11395E-16 

5.36669E-1 0 

4.67419E-13 

6.95966E-09 

6.33268416 

4.29129E-06 

93.6672626 

8.56225E-12 

5.03023E-06 

4.39125E-05 

10 

1.340426696 

12.19672042 

0.08265004 

1.804027148 

1.64909E-09 

0.00096882 

84.57520687 

10 

4.28546E-22 4.28259E-12 0.010617527 1.558666757 

0.000676078 0.0675626 1.675033035 2.45897E-06 

2.64239E-11 2.64062E-05 6.546714119 0.096106613 

99.99932392 99.93240829 24.77555412 3.63708E-07 

5.27226E-13 5.26873E-09 1.30624E-05 1.91758E-09 

5.37028E-14 5.36669E-10 1.33053E-06 1.95323E-10 

2.70394E-14 2.70213E-06 66.9920668 98.3452238 

4 10 

2.4774E-15 9.22737E-06 0.014435909 1.558666801 

0.000676077 0.025181294 3.93953E-07 4.25357E-13 

0.000152755 56.89551608 8.901109577 0.096106616 

99.99916796 37.24586297 5.82699E-06 6.29149E-14 

3.04787E-06 0.011352148 1. 776E-05 1.91758E-09 

5.37027E-14 2.00022E-1 0 3.12928E-13 3.37873E-17 

1.56313E-07 5.822078289 91.08443053 98.34522658 

4 10 

1.42957E-09 1.47099E-05 0.01443591 1.558666801 

6.76401E-05 6.96001E-09 6.81466E-14 7.35789E-20 

88.14628464 90.70055374 8.90111013 0.096106616 

10.00469864 1.02946E-05 1.00796E-12 1.08831E-20 

1.758749599 0.01809714 1.776E-05 1.91758E-09 

5.37284E-15 5.52853E-17 5.41308E-20 5.84458E-24 

0.090199475 9.281324104 91.0844362 98.34522658 



EMR (Se) 240 Hour Sample 

log activity 
-300mv Activity %Species 

pH 4 6 8 10 
4 6 8 10 

H2Se03 (' -8.796 -10.78 -12.934 -16.429 H2Se03 (1 1.59956E-09 1.65959E-11 1.16413E-13 3.72392E-17 H2Se03 (aq) 4.091113783 0.042470756 0.000305111 1.04526E-07 

HSe03-1 -7.426 -7.41 -7.564 -9.059 HSe03-1 3. 7 4973E-08 3.89045E-08 2.72898E-08 8.72971E-10 HSe03-1 95.90506817 99.56116909 71.52505687 2.450336752 

HSe04-1 -44.176 -40.16 -36.315 -33.809 HSe04-1 6.66807E-45 6.91831E-41 4.84172E-37 1.55239E-34 HSe04-1 1.70546E-35 1.77048E-31 1.26899E-27 4.35738E-25 

Se03-2 -11.826 -9.81 -7.964 -7.459 Se03-2 1.49279E-12 1.54882E-10 1.08643E-08 3.47536E-08 Se03-2 0.00381805 0.396360153 28.47 463802 97.54966314 

Se04-2 -41.876 -35.86 -30.015 -25.509 Se04-2 1.33045E-42 1.38038E-36 9.66051E-31 3.09742E-26 Se04-2 3.40284E-33 3.53256E-27 2.53197E-21 8.69412E-17 

total 3.90984E-08 3.9076E-08 3.81542E-08 3.56266E-08 

log activity 
-100mv 
pH 4 6 8 10 

4 6 8 10 

H2Se03 (' -8.796 -10.78 -12.934 -16.429 H2Se03 (' 1.59956E-09 1.65959E-11 1.16413E-13 3.72392E-17 H2Se03 (aq) 4.091113783 0.042470756 0.000305111 1.04526E-07 

HSe03-1 -7.426 -7.41 -7.564 -9.059 HSe03-1 3.74973E-08 3.89045E-08 2.72898E-08 8.72971E-10 HSe03-1 95.90506817 99.56116909 71.52505687 2.450336752 

HSe04-1 -37.414 -33.399 -29.553 -27.048 HSe04-1 3.85478E-38 3.99025E-34 2.79898E-30 8.95365E-28 HSe04-1 9.8592E-29 1.02115E-24 7.33598E-21 2.51319E-18 

Se03-2 -11.826 -9.81 -7.964 -7.459 Se03-2 1.49279E-12 1.54882E-1 0 1.08643E-08 3.47536E-08 Se03-2 0.00381805 0.396360153 28.47463802 97.54966314 

Se04-2 -35.114 -29.099 -23.253 -18.748 Se04-2 7.6913E-36 7 .96159E-30 5.5847E-24 1.78649E-19 Se04-2 1.96717E-26 2.037 46E-20 1.46372E-14 5.01448E-10 

total 3.90984E-08 3.9076E-08 3.81542E-08 3.56266E-08 

log activity 
pH 4 6 8 10 

4 6 8 10 

H2Se03 (1 -8.796 -10.78 -12.934 -16.429 H2Se03 (' 1.59956E-09 1.65959E-11 1.16413E-13 3.72392E-17 H2Se03 (aq) 4.091113783 0.042470756 0.000305111 1.04523E-07 

HSe03-1 -7.426 -7.41 -7.564 -9.059 HSe03-1 3.74973E-08 3.89045E-08 2.72898E-08 8.72971E-10 HSe03-1 95.90506817 99.56116909 71.52505681 2.450265723 

HSe04-1 -30.653 -26.637 -22.791 -20.286 HSe04-1 2.22331 E-31 2.30675E-27 1.61808E-23 5:17607E-21 HSe04-1 5.68645E-22 5.90323E-18 4.2409E-14 1.45282E-11 

Se03-2 -11.826 -9.81 -7.964 -7.459 Se03-2 1.49279E-12 1.54882E-1 0 1.08643E-08 3.47536E-08 Se03-2 0.00381805 0.396360153 28.47463799 97.54683541 

Se04-2 -28.353 -22.337 -16.491 -11.986 Se04-2 4.43609E-29 4.60257E-23 3.22849E-17 1.03276E-12 Se04-2 1.1346E-19 1.17785E-13 8.46171E-08 0.002898766 

total 3.90984E-08 3.9076E-08 3.81542E-08 3.56276E-08 

log activity 
300mv 
pH 4 6 8 10 

4 6 8 10 

H2Se03 (1 -8.796 -10.78 -12.936 -18.656 H2Se03 (' 1.59956E-09 1.65959E-11 1.15878E-13 2.208E-19 H2Se03 (aq) 4.091113783 0.042470755 0.000303629 6.20035E-1 0 

HSe03-1 -7.426 -7.41 -7.566 -11.286 HSe03-1 3. 7 4973E-08 3.89045E-08 2.71644E-08 5.17607E-12 HSe03-1 95.90506817 99.56116841 71.17767892 0.014535037 

HSe04-1 -23.891 -19.875 -16.032 -15.751 HSe04-1 1.28529E-24 1.33352E-20 9.28966E-17 1.77419E-16 HSe04-1 3.28732E-15 3.41264E-11 2.43413E-07 4.98214E-07 

Se03-2 -11.826 -9.81 -7.966 -9.686 Se03-2 1.49279E-12 1.54882E-1 0 1.08143E-08 2.06063E-10 Se03-2 0.00381805 0.396360151 28.33634436 0.578650264 

Se04-2 -21.591 -15.575 -9.732 -7.451 Se04-2 2.56448E-22 2.66073E-16 1.85353E-1 0 3.53997E-08 Se04-2 6.55906E-13 6.8091E-07 0.485672845 99.4068142 

total 3.90984E-08 3.9076E-08 3.81642E-08 3.5611E-08 



SLC (Se) Time 0 Sample 

log activity 
-300mv 
pH 
H2Se03 (aq) 
HSe03-1 
HSe04-1 
Se03-2 
Se04-2 

log activity 
pH 
-100mv 
H2Se03 (aq) 
HSe03-1 
HSe04-1 
Se03-2 
Se04-2 

log activity 
100mv 
pH 
H2Se03 (aq) 
HSe03-1 
HSe04-1 
Se03-2 
Se04-2 

log activity 
300mv 
pH 
H2Se03 (aq) 
HSe03-1 
HSe04-1 
Se03-2 
Se04-2 

Activity 
4 6 8 10 

-8.774 -10.758 -12.919 -16.426 H2Se03 (E 1.68267E-09 
-7.404 -7.388 -7.549 -9.056 HSe03-1 3.94457E-08 

-44.154 -40.139 -36.299 -33.806 HSe04-1 7.01455E-45 
-11.804 -9.788 -7.949 -7.456 Se03-2 1.57036E-12 
-41.854 -35.839 -29.999 -25.506 Se04-2 1.39959E-42 

total 

4 G 8 10 
-8.774 -10.758 -12.919 -16.426 H2Se03 (E 
-7.404 -7.388 -7.549 -9.056 HSe03-1 

-37.392 -33.377 -29.538 -27.045 HSe04-1 
-11.804 -9.788 -7.949 -7.456 Se03-2 
-35.092 -29.077 -23.238 -18.745 Se04-2 

total 

4 G 8 10 
-8.774 -10.758 -12.919 -16.426 H2Se03 (E 
-7.404 -7.388 -7.549 -9.056 HSe03-1 

-30.631 -26.615 -22.776 -20.283 HSe04-1 
-11.804 -9.788 -7.949 -7.456 Se03-2 
-28.331 -22.315 -16.476 -11.983 Se04-2 

total 

4 G .8 10 
-8.774 -10.758 -12.921 -18.654 H2Se03 (E 
-7.404 -7.388 -7.551 -11.284 HSe03-1 

-23.869 -19.854 -16.016 -15.749 HSe04-1 
-11.804 -9.788 -7.951 -9.684 Se03-2 
-21.569 -15.554 -9.716 -7.449 Se04-2 

total 

4.113E-08 

1.68267E-09 
3.94457E-08 
4.05509E-38 
1.57036E-12 
8. 09096 E-36 

4.113E-08 

1.68267E-09 
3.94457E-08 
2.33884E-31 
1.57036E-12 
4.66659E-29 

4.113E-08 

1.68267E-09 
3.94457E-08 
1.35207E-24 
1.57036E-12 
2.69774E-22 

4.113E-08 

1.74582E-11 
4.09261 E-08 
7.26106E-41 

1.6293E-10 
1.44877E-36 
4.11 065E-08 

1.74582E-11 
4.09261 E-08 
4.19759E-34 

1.6293E-10 
8.37529E-30 
4.11065E-08 

1.74582E-11 
4.09261 E-08 
2.42661 E-27 

1.6293E-10 
4.84172E-23 
4.11065E-08 

1.74582E-11 
4.09261 E-08 
1.39959E-20 

1.6293E-10 
2.79254E-16 
4.11065E-08 

1.20504E-13 
2.82488E-08 
5.02343E-37 

1.1246E-08 
1.00231 E-30 
3.9495E-08 

1.20504E-13 
2.82488E-08 
2.89734E-30 

1.1246E-08 
5. 78096E-24 

3.9495E-08 

1.20504E-13 
2.82488E-08 
1.67 494E-23 

1.1246E-08 
3.341 95E-17 

3.9495E-08 

1.1995E-13 
2.8119E-08 

9.63829E-17 
1.11 944E-08 
1.92309E-1 0 
3.95058E-08 

%species 
4 

3.74973E-17 H2Se03 (aq) 4.091113783 
8.79023E-10 HSe03-1 95.90506817 
1.56315E-34 HSe04-1 1.70546E-35 
3.49945E-08 Se03-2 0.00381805 
3.11889E-26 Se04-2 3.40284E-33 
3.58735E-08 

3.74973E-17 H2Se03 (aq) 
8.79023E-10 HSe03-1 
9.01571 E-28 HSe04-1 
3.49945E-08 Se03-2 
1.79887E-1 9 Se04-2 
3.58735E-08 

3.74973E-17 H2Se03 (aq) 
8.79023E-10 HSe03-1 
5.211 95E-21 HSe04-1 
3.49945E-08 Se03-2 
1.03992E-12 Se04-2 
3.587 4GE-08 

2.2182E-19 H2Se03 (aq) 
5.19996E-12 HSe03-1 
1.78238E-16 HSe04-1 
2.07014E-1 0 Se03-2 
3.55631 E-08 Se04-2 
3.57753E-08 

4 
4.091113783 
95.90506817 

9.8592E-29 
0.00381805 

1.96717E-26 

4 
4.091113783 
95.90506817 
5.68645E-22 
0.00381805 
1.1346E-19 

4 
4.091113783 
95.90506817 
3.28732E-15 
0.00381805 

6.55906E-13 

0.042470756 
99.56116909 

1.7664E-31 
0.396360153 
3.52444E-27 

6 
0.042470756 
99.56116909 
1.02115E-24 
0.396360153 
2.03746E-20 

0.042470756 
99.56116909 
5.90323E-18 
0.396360153 
1.17785E-13 

6 
0.042470755 
99.56116841 
3.404 79E-11 
0.396360151 
6. 79344E-07 

0.000305111 
71.52505687 
1.271 92E-27 
28.4 7 463802 

2.5378E-21 

0.000305111 
71.52505687 
7.33598E-21 
28.47 463802 
1.46372E-14 

0.000305111 
71.52505681 

4.2409E-14 
28.47463799 
8.46171E-08 

0.000303626 
71.17688203 
2.43971 E-07 
28.33602711 
0.486786986 

10 
1.04526E-07 
2.450336752 
4.35738E-25 
97.54966314 
8.69412E-17 

10 
1.04526E-07 
2.450336752 
2.51319E-18 
97.54966314 
5.01448E-10 

10 
1.04523E-07 
2.450265723 
1.45282E-11 
97.54683541 
0.002898766 

10 
6.20035E-1 0 
0.014535037 
4.98214E-07 
0.578650264 

99.4068142 



SLC (Se) - 240 Hour Sample 

log activity 
-300mv 
pH 4 

Activity 
10 

H2Se03 (' -8.425 -10.41 -12.571 -16.078 H2Se03 (' 3.75837E-09 
HSe03-1 -7.055 -7.04 -7.201 -8.708 HSe03-1 8.81049E-08 
HSe04-1 -43.806 -39.791 -35.951 -33.459 HSe04-1 1.56315E-44 
Se03-2 -11.455 -9.44 -7.601 -7.108 Se03-2 3.50752E-12 
Se04-2 -41.506 -35.491 -29.651 -25.159 Se04-2 

pH 
-100mv 
pH 4 
H2Se03 (' -8.425 -10.41 
HSe03-1 -7.055 -7.04 
HSe04-1 -37.044 -33.029 
Se03-2 -11.455 -9.44 
Se04-2 -34.7 44 -28.729 

100mv 

total 

10 
-12.571 -16.078 H2Se03 (' 

-7.201 -8.708 HSe03-1 
-29.189 -26.697 HSe04-1 

-7.601 -7.108 Se03-2 
-22.889 -18.397 Se04-2 

total 

pH 4 6 8 10 
H2Se03 (' -8.425 -10.41 -12.571 -16.078 H2Se03 (' 
HSe03-1 -7.055 -7.04 -7.201 -8.708 HSe03-1 
HSe04-1 -30.282 -26.267 -22.428 -19.935 HSe04-1 
Se03-2 -11.455 -9.44 -7.601 -7.108 Se03-2 
Se04-2 -27.982 -21.967 -16.128 -11.635 Se04-2 

total 

pH 
300mv 4 6 8 10 

H2Se03 (' -8.425 -10.41 -12.573 -18.306 H2Se03 (' 
HSe03-1 -7.055 -7.04 -7.203 -10.936 HSe03-1 
HSe04-1 -23.521 -19.505 -15.668 -15.401 HSe04-1 
Se03-2 -11.455 -9.44 -7.603 -9.336 Se03-2 
Se04-2 -21.221 -15.205 -9.368 -7.101 Se04-2 

total 

3.11889E-42 
9.18668E-08 

3.75837E-09 
8.81049E-08 
9.03649E-38 
3.50752E-12 
1.80302E-35 
9.18668E-08 

3.75837E-09 
8.81 049E-08 
5.22396E-31 
3.50752E-12 
1.04232E-28 
9.18668E-08 

3.75837E-09 
8.81 049E-08 
3.01301 E-24 · 
3.50752E-12 
6.01174E-22 
9.18668E-08 

3.89045E-11 
9.12011E-08 
1.61808E-40 
3.63078E-1 0 
3.22849E-36 
9.16031E-08 

3.89045E-11 
9.12011E-08 
9.35406E-34 
3.63078E-10 
1.86638E-29 
9.16031E-08 

3.89045E-11 
9.12011 E-08 
5.40754E-27 
3.63078E-1 0 
1.07895E-22 
9.16031 E-08 

3.89045E-11 
9.12011 E-08 
3.12608E-20 
3.63078E-1 0 
6.23735E-16 
9.16031 E-08 

2.68534E-13 
6.29506E-08 
1.11944E-36 
2.50611 E-08 
2.23357E-30 

8.8012E-08 

2.68534E-13 
6.29506E-08 
6.47143E-30 
2.50611 E-08 
1.29122E-23 

8.8012E-08 

2.68534E-13 
6.29506E-08 

3.7325E-23 
2.50611 E-08 
7.44732E-17 

8.8012E-08 

2.67301 E-13 
6.26614E-08 
2.14783E-16 
2.49459E-08 
4.28549E-10 
8.80361 E-08 

%species 
4 

8.35603E-17 H2Se03 (aq) 4.091113783 
1.95884E-09 HSe03-1 95.90506817 
3.47536E-34 HSe04-1 1.70154E-35 
7.7983E-08 Se03-2 0.00381805 

6.93426E-26 Se04-2 
7.99419E-08 

8.35603E-17 H2Se03 (aq) 
1.95884E-09 HSe03-1 
2.00909E-27 HSe04-1 

7. 7983E-08 Se03-2 
4.00867E-19 Se04-2 
7.99419E-08 

8.35603E-17 H2Se03 (aq) 
1.95884E-09 HSe03-1 
1.16145E-20 HSe04-1 

7.7983E-08 Se03-2 
2.31739E-12 Se04-2 
7.99442E-08 

4.94311E-19 H2Se03 (aq) 
1.15878E-11 HSe03-1 
3.97192E-16 HSe04-1 
4.61318E-10 Se03-2 
7.92501E-08 Se04-2 

7.9723E-08 

3.39501 E-33 

4 
4.091113783 
95.90506817 
9.83652E-29 
0.00381805 

1.96264E-26 

4 
4.091113783 
95."90506817 
5.68645E-22 
0.00381805 
1.1346E-19 

4 
4.091113783 
95.90506817 
3.27976E-15 
0.00381805 

6.54397E-13 

0.042470756 
99.56116909 

1.7664E-31 
0.396360153 
3.52444E-27 

0.042470756 
99.56116909 
1.02115E-24 
0.396360153 
2.03746E-20 

0.042470756 
99.56116909 
5.90323E-18 
0.396360153 
1.17785E-13 

0.042470755 
99.56116841 
3.41264E-11 
0.396360151 

6.8091 E-07 

0.000305111 
71.52505687 
1.27192E-27 
28.47463802 

2.5378E-21 

0.000305111 
71.52505687 
7.35289E-21 
28.47463802 
1.46709E-14 

0.000305111 
71.52505681 

4.2409E-14 
28.47463799 
8.46171E-08 

0.000303626 
71.17688203 
2.43971 E-07 
28.33602711 
0.486786986 

10 
1.04526E-07 
2.450336752 
4.34736E-25 
97.54966314 
8.67413E-17 

10 
1.04526E-07 
2.450336752 
2.51319E-18 
97.54966314 
5.01448E-10 

10 
1.04523E-07 
2.450265723 
1.45282E-11 
97.54683541 
0.002898766 

10 
6.20035E-10 
0.014535037 
4.98214E-07 
0.578650264 

99.4068142 



ERDC/EL TR-11-9 524 

 

Appendix F: Elutriate Bioassay Laboratory 
Data Sheets 



TEST ORGANISM RECEIPT l ~··""' <\.CCLIMATION SHEET 

(Note: acclimate for 24h- fore test intitation) 
·, .-

Project: -t)/J4 +!- As '--1 Test Initiation Date: ~fz""t!o'? time: /)o 0 I 
Laboratory: Gev'- ' Test Date(s): Time: 

Test Species: Lc.. ..-ve-.[ 1?1.-.,n'-t 6~ Page of 

Exposure duration:-~ M.O.. (JI\'2.0\~C\ Environmental chamber temperature: 

Original Number Estimated Water Change Feeding Temp. Salinity/Cond. pH D.O. 
. 

Comments 

Day Date Number Dead/removed Survival (YIN) (YIN) (OC) (ppt I uS/em) (SU) (mg/L) (mg/L) ! 

0* .. tahfl ~00 tM8~ L r.l. Y. )! ~"' .(, (tJ \0 l1·:13 u.Ja 
1 b/~ ,A, '!}~711. 3(1( 947. IV y cU.OL ""~ r7.~ •7o~S . ',. f. I. '"' 

2 11411. ~ 6bo 17- CfZ/. y y ~0.2 ;;L'-JO 7., .. 7.90 'llTIL:·.:•.:it:. Arnmamtl. :.1/lf5s thom 1 
3 ~2lc <iS'Oo q 9//, N y l~tf "~BLII) ·~31 q_,aj Am m fJ n 1 lA :- -j. I /erd-ttn 111:1 

. 

4 
5 
6 
7 
8 
9 
10 
11 

12 
13 

14 
15 
16 
17 
18 
19 
20 

.ti 
21 
22 
23 
24 

* Taken immediately upon receiving 
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la
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d
a
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TEST ORGANISM RECEIPT ft.1''"" ACCLIMATION SHEET 

-=======~~==~========~~~~o~te~:=ac=c=l~~m=e=fu=r~24=h~- ~£=or=e=te=s=tm=t=rt=m=io=n)==~~~~~~~~~~~~~ - ', ,""- .::= 
Project: -r-vA~.:-. A.::.r- TestlnitiationDate:~/z.))O~'time: )I~ d · 

Laboratory: ~i?f:x- TestDate(s): T~e: 

Test Species: f . ~ ~ .- (,-?"'",_,.,t, .. IM ..-,__,, !.Page of 

Exposure duration: Environmental chamber temperature: 

Original Number Estimated Water Change Feeding Temp. Salinity/Cond. pH D.O. Comments 

Day Date Number Dead/removed Survival (YIN) (YIN) (OC) (ppt I uS/em) (SU) (mg/L) (mg/L) 

0* r,;1.?Jrj Ol~O 0 ltf:J"/. /\/ Y :l.(o.q f nfj0 ~~Ul 7.0~ 

1 ~/24 :JfjD 0 l O'U /· A I Y ""-0:1 ,?.b 17. ~ .a l .NC. 

2 Ill/~ ~Z?-v o /Q::J/. IV ·v ~ lf;dl 37/J ~·9 - ... ~D.O.= '1.50 TemP(V)=;ti.O~ 
3 '(J2.It; ~ 0 !A~Y, ~} -:y GY) Q~ ~0 3-~\ Atn~vYI/IA-: ~ 1 
4 

5 I 
6 I 

7 
8 I 

9 I 

10 
11 

12 
13 

14 

15 

16 
17 

18 

19 
20 
21 
22 
23 
24 

* Taken immediately upon receiving 



ELUTRIATE TOXICITY WATER QUALITY SHEET 

Project:'\Vaq.f=lv'IIA-">1./\' Fiii\Q-fl-L F TestlnitiationDate: t#~Z.v-00, Time: /"'OU 

Laboratory: E(e'()(_ ., TestTerminationDate: ':7..-~,(J'll1. Time: C)C(OO 

Test Species: l . .1""\/'1:.1.,\ p, VVI p oha. !JA L~~ollhot. Page I of I 

Exposure duration: UJ-d Environmental chamber temperature: 

Dissolved It ,«-

Temperature pH Oxygen Conductivity Alkalinit:y Hardness Ammonia 

Co~. Rep!. [17- 23 o C] [6.5- 9.0 SU] [> 4 mg/L] (!LS/cm) (mg!L) (mg!L) (mg!L) Comments 

0% c ' • ;I. 7, (;., ;.c; ' 0 
D I c . G 7. io .f" c D' 
E 
A 
B 

10% c 1 c • 'I' 7, · 0 ~ \9 c. r 0 
D 
E 
A ~~ , 7. 17..;;2( I II Q 

B Jt:, .. , 7. ~: J ~ I I 0 
50% c 

D 
E 
A \DU 
B 

1ooo;. r-~c_,+.I~4,7~~~7~··~GPr-~~~··~~o---r./~qr~C~'~-r------+------+------+----
---------1 

D ,~. 7 '7. (D I f7 . .;;l' I :J.. 0 
E IC: (0 7./JJ I~ d."':l. I :J..O 

Initials: r\A M.A. . IV£. J-)( ·A.J .A MA ~'-

Time \',()(.::> 

Initials (QA): NC 

Reviewed by __,,4'--'-'-~=-------- Date::? -14-0 cr Comment 



ELUTRIATE TOXICITY WATER QUALITY SHEET 

Prqject: '1VI}t :t:'I..A /ASIA . :iLC.-El. -L!=" Testhi.itiationDate: (i,·Z.{,-()!>/ Time: 1'100 ry._ 0 

Laboratory: .,:;;1217(., ' I Test Termination Date: -::7~"-0~ Time: 0q00 ' 

Test Species: 1-Ar'V<"/ 0-Me.t?h .. f..t:d Page I of I 
Exposure duration: I 0 - .{ Environmental chamber temperature: 7 0 

Dissolved .:/c * ¥' 
Temperature pH Oxygen Conductivity Alkalinity Hardness Ammonia 

Cone. Rep!. [17- 23 ° C) [6.5- 9.0 SU] [> 4 mg/L] (JlS/cm) (mg!L) (mg!L) (mg/L) Comments 

A 
B 

Controll--.:g'--+---->li!~ii.o-::::JIPJC~ ... ...___,i::;--~"?7. y,,tJ.·'l~ _.c'.c?l". ":; ... _.P_~.~:il,-~-r.:~·,/~. t;..~/'i'!;-,_...---+----+----+---------1 

E 
A 
B 

0% l--.:g'--7------r-------r-------+------~--------r-------+-------,_ ______________ -l 

E 
A .; ,., 7·~ciL lt,. L'1 II , 
B . 7 .. 16 rtt.t. ) II ' 10% c . 7, l11 fo ~- f> ,, 
D ... '~ ?.I. ' 1/,.l II :l 
E , .D.~ . .,, ,IJ ~ //, 
A 

,,, .; 7. ~ rr·o )'1 I ~ 

B /C , ~ 7t 0 Ito· 1~ I 
50% c ; L' .~ '· r• 1-z.~ 

D 
,, ,') 

' ~ 7. 
E ,, . s , ~. rnt? I 
A IJ~ ' '7.4 1-2. ?IJ \(0() 7io 
B " ,lj •• ~-1'1 lea. j ,o 

100% c 'C r ; 1}4 r7"~ .A ~" 
D ~~ . ~ '"'1 .. dl WJ 
E ·~. c A • ( ~0 ~. } 1-IL '10 

Initials: 
r '' 

(r)P A.:. I(" UL ..uA- M4 ,uc.:..... 
Date loi2rl)g:Pf 117 J2folJ.::PI llni::Udrct lla_i -?ln I n::J (o /?1 nJa::. lnl2JnllR ( ol71 n I.T'P 

Time IJ">.OD ~oc::. 1'6:co \ ,a.::> t:...f-IS>O u'oo £..f';..C{'j 

Initials (QA): IV{. Nfl.. .M.A NC. AA.A- )Vi\A·. JuC-

Reviewed by _ _,f/-'-_1( ________ _ Comment 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project: -rt/,L/ CIIA tlk lA ' t!'U112-(!L-J4F Test Initiation Date: ~-Z&.-0-, Time: 1 '1?. 0 'LA::;c-? U 
LaboratorY: dt;; 12Dt:_l 1 Test Termination Date: ~"-o., Time: Oc:; Oo 
Test Species: Ja,.l' / /../- . f..1<A11/ oU"'f.t4 ·'' age I of ( 
Exposure duration: J D-IJ ' Environmental chamber temperature: &I 

Dissolved 
Temperature pH Oxygen Conductivity Alkalinity 

Cone. Rep). [17 • 23 ° C) [6.5- 9.0 SU] [> 4 mg/L] (!1S/cm) (mg/L) fO 
A ;&, , ,_ 3 I C .~ jl..l ') 

Control C , ~ ';},IJ."J C. ,'1fJ ..,, 

D o, D ·' GAD\ --~ 
E ,, I) • '' Ia .~ i;1 , 

uu 
0% 

.... 

10% c i.- 17 •. l1 ~ -to~ 1 '1 
D I ·' 17d I~ .R£1 c ') 
E ~lj 7. ~ -~ () 
A ,, ' t 7"' I£: ·'1'3 ,. I 0 

50% c ;,4 7.~ I~. L~{t) II 

E ,0 7. !)iJ ~L().Go 11• 

Initials: \~ 'Y\rt- V C. _,..;.""' 1/, ~ 
Date 

Time f&l ztlJt -1' 

Initials (QA): NG N( {'{'(1 N .M A 

Reviewed by __ _,t/l:.L_K. ____ _ Date 7- f '-{- (J 7 Comment 

I 

Hardness Ammonia 
(mgtL}IO (mg/Lit) Comments 

<j, 

M.A-. IVt:. 
IY '.F"Jr\ 

Kn \2lolr.R 

cross,../ 0~ v~t--e.. 
v'l ~+ """' f~..P~ .A 



WATER QUALITY MONITORING SHEET 
Project:..f"VA ?!.., Ac v, Test Initiation Date:~·2C.·O"l Time: J ~'3 ~ 
Site ID: 15"Vfi'1? ~ T!!it...- LF 
Laboratory: 1!£"/Zr:> c. Test Date(s): 61~'2":/·0t:t Time: 1370 
Test Species:~ r-v ... 1 '/?, ,....,, , ~. u., (1 "7),-_, c .. > Page 1 of I Test day: \ 
Exposure duration: 10 day Environmental chamber temperature: 2 o 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg!L) (mg!L) 
Control A a.o.o :J.+o 8"-Z-1 "7._3 

0% ~ /ilf._&f !00 -:2_90 7-C, 
10% 4 /9-~ 90 :7..~ 9;, 
50% A /9.' /I 0 ~"~ ~-~ 
100% tJ /C,. 9 12. () ?.~'/ r., 

Initials AK" 
Date (,·?.'::~-

Time J1~o 

QA JtlfC 



WATER QUALITY MONITORING SHEET 

Project: _,/.A -r::::-1...., _A...~ 1-, Test Initiation Date:vz,.ot Time: /o/oo 

Site ID: ..o:;L..c.- G"t--t..F 
Laboratory: ~ fi!?t.;c Test Date(s):"-2'9'-oc; Time: I$ 3-c 
Test Species: L,.,..,_ 1 ?.,..,~, low • Cc., ---~!1~ ~ Page I of I Test day: I 
Exposure duration: 10 day 

, 
Environmental chamber temperature: ""ZD 

Treatment Repl. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg!L) (mg!L) 
Control A -:;o.o ~ro ~ z.t 7!'3 

0% A /Cf. e; JI'JO ~.IJ'(J 7':9' 
10% A It?.~ J I~ "::7.-52 q_q. 

50% J4 '?A.I I ')(0 ~roY k':l 
100% ~ "'ZI. I z.r~,., ~9~ 8:z 

Initials AK 
Date ~-z-:r 
Time /'5"'5;:> -- -
QA ..LJ~ 



WATER QUALITY MONITORING SHEET 
Project: ,-V4 ~/_, A-.::. c.-, Test Initiation Date: '·2r.~Time: I'?~ . ~~-S1te ID: 'P'" -.. .... ..._ r;:,..,., ,e- G t:.. -AF 
Laboratory: ......-:E::" 11::::7/ c.. Test Date(s): q,-z.r-o~ Time: J-:53 o 
Test Species:~ 1-+--::?."--c"P'- &u p~.-r..ef. ~ Page 1 of j Test day: 1 
Exposure duration: 10 day Environmental chamber temperature: 1,u 

Treatment Repl. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg/L) (mwL) 
Control ,A @.Cf -zqo ){..OiJ 10.0 

0% fl .20.::7 too ?.~r /". "0 
10% .. YI "?,.~ )I o ?,35 9·_Y' 
50% 4 2_<!) t:; IJO r.'-fo /.:J.O 

100% 0 Z'·$ JlO "?'- '-!c.f ~ . ..., 
Initials ,41(" 
Date ~-'l-=1-

Time J~3o 

QA At/ 



WATER QUALITY MONITORING SHEET 
Project;_....rif.A' ~(.., A-s '-I Test Initiation Date:"'z(,-o'ifime: 13? t? 

Site ID: ~VV'Je- E; L-- L .:P 
Laboratory: --:f:F ev c Test Date(s): u, -zt--o e, Time: J7oo 

Test Species: ttA.rv- t /fJ, ... '?"'· 14""~''"' s Page) of Test day: 2 
Exposure duration: 1 0 day Environmental chamber temperature: :zo 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg!L) (mg!L) 
Control ~ Bo.o Q-::;-o ~(0 }".' 

0% f3 ~0. C) CJo :=;. 5"9- 9.2 
10% 13 ~IJ. 0 CJo 9.5"'/ ?-.~ 
50% ~ 7_(), 0 1/c!) 7.5Y ~·3 
100% 13 /~.0, ld.O 9.(1( r.2... 

Initials t)'(' f)-K: -
Date t;.-tr rP-:lY 
Time rso~ ~~()c) 

QA cue -



WATER QUALITY MONITORING SHEET 

Project: /("v4 ~/_, ~""' Test Initiation Date:c,. '2~Q"JTime: J33o 

Site ID: '5 1-C- fL- 1.. F 
Laboratory: ~;c?;_,c Test Date(s): ~· n··-o., Time: j'3~GJ 

Test Species: L,, ...... I -p,_.~P'-'• '-11"0--v/f/1~(.\ Page 1 of ) Testday: ~ 

Exposure duration: 1 0 day Environmental chamber temperature: Zo 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) {>4 mg!L) (m_gLL) 

Control ~ ~D.D 2?0 lr.()e) ?-.I 
0% /3r llo.o o/o 9.'5" ?- ?.2. 

10% /f!7 2.o.o 1/0 =:;. ~'1 C[.Z. 
50% 17 ~z,.o I~ ?.:?Z.... y.~ 

100% 1J J~.t"f 7SV lf·03 ~.s-

Initials rlK 
Date r;,zr ,"' 

Time ($;J _... 

QA c.c 'C... 

~-f~-d{ 



WATER QUALITY MONITORING SHEET 
Project: /IvA :PI-, ~ '--"' Test Initiation Date: C·~41Time: 1'1~0 

Site ID: '13vVr g -,;;; L- .A F' 
Laboratory: ~r::'Pc. Test Date(s): ~ .?Y-a' Time: J~dcJ 
Test Species: AJ,/ WJ?.I"te~ ~ o~, (' .. ., Page\ of I Test day: ;;? 
Exposure duration: 10 day 

I ' Environmental chamber temperature: 'Z o 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg/L) (mg!L) 
Control 'B ~o-)( '7. X1:? fr_ Oo 't.2 

0% ~ ~(). ~ I~ ~.--{I 4. 2. tr 
10% ~ '7A ./ 1 t:)/) .::;1. 42.. tt:;. 5" 
50% ~ £.t>-~ 1/0 --::,... '-( .., ~?-
100% cr "'2<~>· 3 ,~0 7.5f 9.') 

Initials Y)t( 
Date (;,·l Y' 
Time noo -
QA CCIC. 



WATER QUALITY MONITORING SHEET 

rf1 Time: ~~ 

Environmental chamber temperature: ~-\:) 

Treatment 
pH D.O. 

(6.5- 9.0) ) 

Control 
0% 
10% 
50% 
100% 

Initials 

Date 

Time 
QA 



WATER QUALITY MONITORING SHEET 
Project: 1\if..\ ..f\\l fb\'1 Test Initiation Date:{,/2(,/d{fime: /'1,1 1 

Site ID: 5LC ~ £1!:1'" t 
Laboratory: l5~b(., Test Date(s)~tJ IZ't/0'9 Time: f){)() 

Test Species: LJ(u::l ~"""'-17k. 4J -?n,..,~f..~ Page I of I Test day: ~ 
Exposure duration: 10 day Environmental chamber temperature: ?J:;~ "D 

Temp. Conductivity pH D.O. Ammonia 
Treatment Repl. 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg/L) (mg!L) 
Control C -

o% G -10% { 

so% r~ 
100% (' 

Initials 

Date 
Time 1t:;)f)() moo t<;oo I'SDo 1soo 
QA 1\fC_ Nr f\ff 1\1 C. MA. 

fJ~ 7-1'1- 0 '1 



WATER QUALITY MONITORING SHEET 

Test Date(s): 
Page I of I 

Exposure duration: 1 0 day 

Ammonia 

Control 
0% 
10% 
50% 
100% 

Time 

QA 

9 -Jr-f- 0 ( 



WATER QUALITY MONITORING SHEET 
Test Initiation Date: 

L) 
Control 

0% 
10% 
50% 
100% 

Initials 
Date 
Time 
QA 



WATER QUALITY MONITORING SHEET 

Project: \~A :t-"). fuY\ Test Initiation Date: "hr-JO'ITime: /c.foo 
Site ID: 5LC-8J- crJ 
Laboratory: Z::P-'\-C- Test Date(s): (a_ \·?JQ \DC( Time: va·.- OD 

Test Species: i..cJNo.-\l\Ovti..I \'L~'V{b((\{L\:.6 Page) of ' Test day:<-\ 
Exposure duration: 1 0 day Environmental chamber temperature: e.[), ) 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg!L) (mg!L) 
Control / 

0% 
10% p c9D-'l \ \0 [.<61 ~-~"=' .L\ 
50% \) ~-0 U.oO .7---IU> 1~·4R L\ 
100% \) e,o.o ~(ocJ ~·DO 1'3·3~) z\ 

Initials rJ(._., 
Date (o \ :1)0 \ t:/' -

Time \o:oo 
QA f'rv.::\. IY\Or .AJ\~ 1\J\f\:. M/.1 



WATER QUALITY MONITORING SHEET 
Project: -f\r\1 .f\u~\r) Test Initiation Date:,iJ/t.t:t/a~tTime: )uoo 

Test Date(s): (D_,\?iJ \a:1 Time: 'D·. G 0 
Page I of I Test day:·'-\ 

Exposure duration: 1 0 day ' Environmental chamber temperature:aC·l 

Treatment R 1 Temp. Conductivity 
ep . (17-23 °C) (uS/em) 

pH D.O. Ammonia 
{6.5- 9.0) (>4 mg!L) (mgl{;) 

Control 8'. Olf c .l}/ I 
0% 
10% D a-o. o t o o 7. 7/.f J wO I 
50% 
100% D ~.:J.; 130 7. "Z3 _8_ I 66L I 

Initials 

Date 
Time -
QA Nt tV( 1\fC 



WATER QUALITY MONITORING SHEET 

Project: TvA -Flu Ad'! Test Initiation Date:6·l'-DY Time: )'3:30 
Site ID: tm\2..-t:! L~L-f 
Laboratory:~~ bC~ Test Date(s): liiJnq Time: <g: 3{) 
Test Species: Ja~vr.d 1?1tneVOOl{IS~VYlfllff !,Page 1 of ) Test day: ? 
Exposure duration: 10 day 

I I 
Environmental chamber temperature: ao . D 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg/L) (mg!L) 
Control f; .2.0 • .3 £KO 8. /Lf f. ~0 ..::_I 

0% ~ ~(),f)._ I 0 () cf./ q f.FJq L..\ 
10% ~ a.fj, l l 0 tJ Yn2 e,7B ~I 
50% f. !}_'0 ./ II 0 7. i:J'I f-~ 'ftl L.\ 
100% ~ fJ.,O, 2 I :10 l7,q5 f,LfP- c_) 

Initials vn~ 
Date l h \DC\ 
Time R:3o .._ 
QA 1\/C 1\fC 1\r c Nc 



WATER QUALITY MONITORING SHEET 
Project: T\J A ~\ll \4Dh Test Initiation Date:/_£. .. /-._Time: ~~~0 
Site ID: ~U> tJ _J Lf 
Laboratory: ~2.SL Test Date( s): ·1 \\\\11 Time: q:oo 
Test Species: l ilv\Ll\ "?lrYf,\JYV".A \es ttl\lf{1) \rt fpage I of I Test day: 5 
Exposure duration: 10 day Environmental chamber temperature: 2[). \ 

Treatment Rep I. 
Temp. Conductivity pH D.O. Ammonia 

(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg/L) (mg!L) 
Control 

0% 
10% t :/..0.3 II() 1,17 B~lol ~~ 
50% I~ :LO.~ /50 7.77 7,7/o L\ 
100% E Jl..O, ~ a.utJ 8.~3 lrrS L\ 

Initials MA 
Date l h \1)[{ 
Time q.-oo 
QA NC "' c. Ale NC N~ 

/)t ?--1<..1-0{ 



WATER QUALITY MONITORING SHEET 
Project: 1\)r:i ~\L\~ Test Initiation Date:t,·tvo?Time: J''/d 0 
Site ID: T__,\'Y\~- P1.-Bf" 
Laboratory:7:_.e_\:)'('J Test Date(s): I\\ ltJq Time: \ \". ~0 
Test Species: AQ,I-\ \>\(l~viYl\tS·vnYY\e\ct::lfage of Test day: 5 
Exposure duration: 10 day ' Environmental chamber temperature:JD .(') 

Temp. Conductivity pH D.O. Ammonia Treatment Repl. 
(17-23 °C) (uS/em) (6.5- 9.0) .{?:tm._g!L) (mg/L) 

0% k.. dO·~ I()() 7·11 ?) ·lad. 

Initials ;U C 
Date 1 \ \\ r.C\ 
Time \ \ .' C() 
QA fY\0 



WATER QUALITY MONITORING SHEET 
Project: )v-9_ ~\U P'(')Y) Test Initiation Date:,~ Time: )~ ';0 
Site ID: 811\2- ~L ~I~ , . 
Laboratory: f:-'e.:t:>~ Test Date(s): 7/ ~0'1 Time: ~~<9fb 

Exposure duration: 10 day ' Environmental chamber temperature:t91{) 
Temp. Conductivity pH D.O. Ammonia 

Treatment Repl. (17-23 oc) (uS/em) (6.5- 9.0) (>4 mg/L) (mg!L) 

so% r1 2o-~o \ ~o .i-ll 1<0..3~ r 
1oo% H ~n. 1 13D 17.q \ R <aQ. <I 

Initials mA 
Date 
Time 
QA !Vt 



WATER QUALITY MONITORING SHEET 
Project: TVA_, R ~ .4.~ ill Test Initiation Date:vb~/t)ttTime: J? '3 o 
Site ID: ~ L-C"' CL- tf ' 
Laboratory: 6V-OC Test Date(s): i/2/~tf Time: z,: ~b 
Test Species: Lb V\1 tJI tJi t\~\rMO\J \ lt\>Ma (tk'3 Page f of ( • • Test day: 5 
Exposure duration: 10 day ' ' Environmental chamber temperature: J..(J, 0 

Treatment Repl. 

Control 
0% 
10% 
50% 
100% 

Initials 
Date 

Time 
QA 

-
A 

, ..... 

Temp. Conductivity pH D.O. Ammonia 
(17-23 °C) (uS/em) (6.5- 9.0) (>4 mg/L) (mg/L) 

-
I ,. 

MA-=- ~ - -



WATER QUALITY MONITORING SHEET 

Project:1\JAJ h~ AS'f-. 

Laboratory: cz ~"\:¥: 

Exposure duration: 1 0 day ' 

Treatment R 1 Temp. Conductivity 
ep. (17-23 °C) (uS/em) 

Control A ;}._11.. ]0() 
O% A M"t t ,;t () 

1 oo% A f)._()l '?J I '-fO 
Initials 

Date 

Ti+IJ.e 
QA 

JJ.A 

AJ[__, 

Test Initiation Date:u-U-oqfime: }L/bD 

Test Date(s): ~7 z_ ott Time: 8 .. 0 D 
Page r of\ Test day:S 
Environmental chamber temperature::;lc) .0 

pH D.O. Ammonia 
(6.5- 9.0) (>4 mg!L) (mg!L) 

jVt::J l.e ; AI/ v-~ /_,es-

5 c.,./ J -1-L l, ~ . ..,. +)- t:" 

,-(i; ,-- sz>X ~ ID/. 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project: ~I/"~ ~! .... _As£, Test Initiation Date: v ·?"-"., Time: 1.'-1"' 
Site ID: LAIP. .,;;-L -t.r Test Date: --·- ,., -::;1. Time: 0 ~" 0 
Laboratory:· ;1!5 JeD C. Test Termination Date: -:::1-t. -o ~. Time: t:J "/''o 
Test Species: /.._..,.._.. ... J ..---r,_ ,_I.. ~ --~.,l·s Page I of I 
Exposure duration: /0 vf 

, , 
Environmental chamber temperature: -z~ 

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Rep I. [17-23°CJ [6.5 - 9.0 SU] [>4 mg!L] (J.LS/cm) (mg/L) Comments 
Control ~ ""Z6.Z. '. '-'1-==1 :::;;?fr ~Pv 

0% ~ ?...A. I l':a ~ '9-.u. /ou 
10% ~ Zd.l it:ol ~~ !i .J..e'cMIO 
50% R ""l. ". J ~.Of/ (,,?- T .... I~D 
100% i1 "'ZAJ. D ?. Cf'/ :?.~ 13e> 

Initials: ~< 
Date .-:::;&-~ 
Time C'Jot3o 

Initials (QA): _lc. 

Reviewed by ~~::::...L.C~'-""'--------- Date 0H-o/ Comment ___________ _ 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project: -r-t.AI4 ~/..., ~ t.-, Test Initiation Date: ~· 2t:. ..g-, Time: I 33c.J 
Site ID , ~LC-EL.- LF Test Date: -:::r·?-t~C, / "::3-. Time:l}91fo 
Laboratory: ~p C Test Termination Date: .. '5Z ~-o9 Time: ....... 
Test Species: L-.,.-- t --?~~-~C.. .,., ...... -~lc. ~ Page I of I 
Exposure duration: /11-vf 

, , 
Environmental chamber temperature: -z_~ 

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Rep!. [17-23°C] [6.5- 9.0 SU] [>4 mg!L] (JlS/cm) (mg/L) Comments 
Control 

0% 
10% -r=l "20.1 ?.ct><" -:;;l.q /"ZO 
50% -A ?II. I ~'~ -:7-V /?o 
100% "R /t/f.Cf .;;.&1? '-ii.Y ?-.~ 

Initials: AK.. 
Date a,~ 

Time Ott'~n 
Initials (QA): \~ 

Reviewed by,dk ________ _ Date --:;:? _. laf-c:J ., Comment ___________ _ 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project:......-r,._;t ~/- ...a- c...., Test Initiation Date: .tlf!l'~2rtJ'1 Time:/7.7~ 
Site ID ~--./?'- ,J: L - A/111 t: Test Date: -:;z -~ -:J ~ ~ Time:o~u 
Laboratory:G" ~c Test Termination Date: .:;;e.. t: -e~ C? Time:D9~ 

Test Species:..4""'.-? 1+ ';P,.-~-tr. ~ -.tit( ... Page I of f 
Exposure duration: /o.-~ 

, 
Environmental chamber temperature: -z-

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Rep I. [17- 23 ° C] [6.5- 9.0 SU] [>4 mg/L] (1.1S/cm) (mg/L) Comments 
Control "E "Z-1. 0 f".'-1-::1- i'<2 ~00 

0% .g z~.?- .?.-frY ~. ~ JZ~ 
10% i2 ?".,.~ 'r~i.! '=~ 1 z~ 
50% A 'l,l. 0 ~bO ~¥ l':rO 

100% a ""Ze). " 
7.'o,:-- ~c{ J(J,O 

Initials: 14«c:: 
Date -::;1'- 1 
Time ()t:'f :r ,, 

Initials (QA): ~r. 

Reviewed by -1!-4:=-~'--"""-------- ~/U-A~ 
Date "7""- 7" V ~ Comment------------



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project,....,-VA ~ /, Art: 1., Test Initiation Date: Go·"Zt;-CJ'( Time:/13(} 

SiteiD: ~,_.,Jte-S:'- L J;::" Test Date: ~-1./-()o/ y Time:J2~P 

Laboratory: ...--:=-epc_ Test Termination Date: ~ -cJ C, Time:owo 
Test Species:-/'.. _,.,...,./ ?.-L'• h.U<I O,.-n_.,4f/..,~ Page I of I 
Exposure duration: ,, _ _., , Environmental chamber temperature: -z~ 

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Rep I. (17-23°C] [6.5 - 9.0 SU] [>4mg!L] (!J.S/cm) (mg/L) Comments 
Control c --z.~. I V.?r. "-'t "'7! (, D 

0% c z.;,. 1 ?.~1/ c,.y /be} 

10% c.. ""lll./ ~r-c, ?.o 9o 
50% c. ?v.t -::;r.v-z ~I "" 100% c. 'ZJ. I =r.qq ~.'/ J.Jo 

Initials: litJI.c' 
Date -::7--~ 
Time /?.,~ 

Initials (QA): A~ 

Reviewed by ---'/4,:........;__~--=--------- Date ::;z. H-rJ r Comment ___________ _ 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project:......-r,........A ~/.., ~ t-, Test Initiation Date: t:"· ? ~ · oc; Time: (3 :J ., 
Site ID ! c;"c.. c.- ;E,- L.. F Test Date: ::;;?- '1-~ q )?- Time: /7cJ..;J 
Laboratory: -e:.A?r?c. Test TerminatiQn Date: ~- G-0 ~ Time: (/'f'po.~ 
Test Species: / -· -' ~.-,DM.. Uo - ~~J Paget of I 

Exposure duration: /?J-...1 
, 

Environmental chamber temperature: -.:? ~ 

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Repl. [17-23°C] [6.5 - 9.0 SU) [>4 mg!L] (JJS/cm) (mg/L) Comments 
Control 

0% 
10% c. -z~. z... ? ·'i'<"' -?. ~ I I(} 
50% c Zu ./ y.c).s- ..-.::?..& , ro 

100% c.. "l•· 0 ~-z.Y ~-? -z~o 
Initials: IRK 

Date -:1--c.-t 
Time /'z,.:~ 

Initials (QA): ~I( 

Reviewed b~k ________ _ Date--::;;?:- I '-f-a 7 Comment------------



ELUTRIATE TOXICITY WATER QUALITY SHEET 

Project:~~~ .:F"f..., ....4-c '-1 Test Initiation Date: ~-2t:r· o.., Timel ?.;1~ 

Site ID· .-F___,JZ _ C£.- ..JC" Test Date: ';Z- '-J-d'!/_ ¥-"" Time: /Zo.e> 

Laboratory: ~-e:a-. Test Termination Date: -:::z-&.-~-, Time:D~• 

Test Species: ~ t-+ ?.~_,_,e.. C<. .....,_ ( .. '\ Page r of \ 
Exposure duration: /..l--4 

, / Environmental chamber temperature: "'Zd 

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Ref!l. [17- 23 ° C] [6.5 - 9.0 SU] [>4 mg/L] (!!S/cm) (mg!L) Comments 

Control c 'Z.--8. v y.zc. ~c, "'ZJi'n 
0% c z.. . .> ~ ':;Z-,1 H/ I De::> 

10% c. "Z I. c-( -::;r,c; ~ ;>-_ 9 to~ 

50% <:::' -z.,_., :+.-7~ r:c; 12..:::> 
100% ~ .-z~._9 ~~~ 9'. J J-?/J 

Initials: )4-~ 

Date -:;;a.'-/ 
Time /'Z~~ 

Initials (QA): ~~ 

Reviewed by-'-~--"----~-------- Date '72- 1"/---C) / Comment------------



ELUTRIA TE TOXICITY WATER Ql]ALITY SHEET 

·Project: --rt/,:2 F!... ~ L., Test Initiation Date: (;.?~I?" Time: I~ :1<> 

Site ID : 6 ;41 2- '!:;;;' L. - J, ,::::- Test Date/Day: ~~ Cf 9 Time: /I 3d 

Laboratory: ~"'X"' Test Termination Date: ?-~P't Time:P9oo 

Test Species: L~ A. i y,,.,"'~"- ~ /.;'/Jt.At.et'..:J Page I of J 
Exposure duration: /v-~ 

r Environmental chamber temperature: Z v 
Dissolved 

Temperature pH Oxygen Conductivity Ammonia 

Cone. Repl. [17- 23 ° C] [6.5- 9.0 SU] [>4 mg!L] (~J.S/cm) (mg!L) Comments 

Control 0 ?o.~ f('. )"';J r;.q ? -::Jo .i I 

0% v 1u./ ~-"/ ~., /ov ~I 

10% p Zd.f ";1._(, t2_ Y·v lOu ~I 

50% 9 ?p.f ?.'I& U?.&? II~ ~I 

100% D Zo. o )'-. ';!") t;.-r I 3cJ ""'' Initials: AK 
Date _.-:;1-~ 
Time )/.,C) 

Initials (QA): Hk. 

Reviewed by-~'"'-~~'---'"'~------ Date ?- /c.{-,!2 / Comment __________ _ 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Projecif /A-...:F ~ ,4r l., Test Initiation Date: ~- ?r..- gc; Time:) 7.Ju 
Site ID ; f"LC- EL -lF Test Date/Day: ::::;:1- r -11 CJ /, Time: JJ;>a 
Laboratory: ;&-~']:>c._ Test Termination Date: :;a-, -a C>J Time: D~o 
Test Species: L_,..,.._ I -P--~~1,., U.:, -~L&.r Page / of 
Exposure duration: 1.::>-d 

Temperature 
Cone. Rep!. [17-23°C] 

Control 
0% 

10% ~ ~I< fZ, /) '?P·I 
50%~ ~f.rp ---z.,. I 
100% p "?-~. 0 

Initials: 14k. 
Date ,...~ 

Time //~11 
Initials (QA): /'?~ 

Reviewed by ,/2_ K , 

, / Environmental chamber temperature: ?v 
Dissolved 

pH Oxygen Conductivity Ammonia 
[6.5- 9.0 SU] [>4 mg!L] (J.LS/cm) (mg!L) Comments 

r;;;! (,2 --:;2.'? )eo ~ , 
-::;7..:5"¥ ~.c..J /9o ~ J 
l:ot ~.'-/ -z.-.:ro 4'/ 

Date~-/t-ro / Comment ___________ _ 



ELUTRIATE TOXICITY WATER QUALITY SI!,EET 
Project: ,.-rl/41::/.-. ~ V\ Test Initiation Date: tr?-?c;;- Cl -; Time: J 7:7c. 

Site !D.: 1!?_..,2'-·eu .. - ~~ Test Date/Day: ~- s-- cJ .., L_CJ Time: /J~._ 

Laboratory: 1/Fe'P<... Test Termination Date: ~- C -c:J C., Time:O~ 

Test Species:~ t+ p,_ ~-"'·"- , ... .s-.. ~t Page (of I 
Exposure duration: 1-o-c.t Environmental chamber temperature: ...,_ 

Dissolved 
Temperature pH Oxygen Conductivity Ammonia 

Cone. Rep!. [17 -23 ° C] [6.5- 9.0 SU] [>4 mg/L] (J.lS/cm) (mg/L) Comments 

Control D "'!-·""' ?.9. -::;z. c.{ ?KO 
0% p 7J.~ ~- "1. ~ ~J /J 0 

10% p ..,.,. z.. -q_.s-,; v [(::z uv 
50% p 70.(, ~-'1~ ~-f.! ) 3d 
100% D 'Zo-c..f ~?r 0.'1 l~o 

Initials: 14K 
Date ~-'$" 
Time }/"(" 

Initials (QA): ,t}-k::.. 

Reviewed by__./f....__,__~-------- Date :;2 1 Jt{ 0 { Comment _________ _ 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project:'\\ 1 r;- :r \ u t\C:f\ fMQ -1::-:J - I :t- Test Initiation Date: Time: 
Laboratory:·<;;._ \l. Dl''.... Test Termination Date: Time: ~: (""'lf"f 

Test Species: IIJ (tlrU \)\ fft'{)tll j ~'->( (){{IP\{l_'-,. Page of 
Exposure duration: ' Environmental chamber temperature: \Ci · q 

Dissolved 
Temperature pH Oxygen 

Cone. Rep!. [17- 23 ° C) [6.5- 9.0 SU) [> 4 mg/L) 

Control C ~'0·:::2 ;s. ~ IC • ~I 
D ou·J.. < .;;u) RN, 

0% c ..!:0· ~ ')-"":'q 'A .()e, 
D f: ~0· ..;,.t / • .., IC , ~ R 

1oo;. c t'~O· ~ 7-lo"":J IQ .c~ 
D ;:. ()··c 7. {a7 H·( ] 

A - 1, '7-lol 1'-'. -=~ 

50% c f\' 7 . 7 ~ • "1')..- ~ 
D '- !1: ) -~ . .,_ 7":) I"- • o 'I 
E io ·Lf 7. -?"') I<; c:" .C 

B ~ • C) 7-5 '~ ·'-(l 

Initials: I 1\1 (' Art IV C. I 

Datel7lr,Jo'f 
Time~·::-ru 

Initials {QA): /If\ f.l-

Conductivity 
{JJS/cm) 

.D 
DD 
:X) 

l(~ 0 
~~a 
l )0 
ruo 
t ( 10 

.I 00 

'I LO 

1<-tU 
1~0 
'L·O 
/tJO 
/Ub 

Reviewed by _______ _ Date--'-----

Alkalinity 
(mg/L) 

Comment 

Hardness 
{mVL) 

Ammonia 
(mg/L) 

C.. I 

J 

NC. 

Comments 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
f)] [ -~J ,..LL- TestlnitiationDate: ~-LC.·O~ Time: )---r7o 

Laborator}':i"Q.D( J Test Termination Date: -;:;I_,- '--~ () '7 Time: /1•0 
Page I of I 

Exposure duration: 1 () •"" ' • Environmental chamber temperature: ~ 
Dissolved 

Temperature pH Oxygen Conductivity Alkalinity Hardness Ammonia 
Cone. Repl. [17- ~JO C] [6.5- 9.0 SU] [> 4 mg/L] (f.1S/cm) (mg!L) (mg!L) (n g/L) Comments 

A 
B 

Control C 
~~0~4---+---~---+---+--~r-~--~~~~~----+---~--4---+---~--------------~ 

E 
A 
B 

0% c 
~~0~4---~--~---+---+----~~--~r-~~-+----+-~r---4---+---~--------------~ 

E 

B t:;lO · (o 17. ~":.:J 
10% c IQD. (o 'Z- to0 

D f'j ,(o /. (;?Q;_ 

A ~~ - ~~0 

so% c ·:oc ~ '4-
o ,;, fl , I ~ 

100% c 2Ltt "7 y, 07 
D l.l.Oc ~ _Kd)q_ 
E IOlO __ '[- f?r II 

Initials (QA): N C 

Reviewed by _ _,_{)-+-1(-=--------

" {g 
'.l)l.f 
,. , 4-(L 

' 7t.. 
&,7 
' ,t.j-,i, 

' ~'/) 

II 0 
1 a 'J 

/10 D 
1~0-

,, 0 
~~ 0 
I () 
I 4'10 

.a 40 

a...7(J 

Date 9 ·/'( ... ~7 Comment 

<I 

.(,f 



ELUTRIAT~JOXICITY WATER QUALITY SHEET 

Project: TVA F/1/A:ih e:M P-El..,-Af..iii!ISi Test Initiation Date: v• 7~ -(!)Gf Time: J -, "S 0 

Laboratory: E/l..I)C Test Termination Date: ~- C..- 0 , Time: ll o o 

Test Species: A.du I+ P1 W/t/Jhol-1'<; {)(1)/)7~/Q:;- Page \ of J 

E)(posure duration: I '\. rl Environmental chamber temperature: ?~ 0 
Dissolved 

Temperature pH Oxygen Conductivity Alkalinity 

Cone. Rep!. [17- 23 ° C) (6.5- 9.0 SU) (> 4 mg/L) (J.1S/cm) (mg/L) 

B w,o r.n. q a7 · _t. •o 

Hardness 
(mg!L) 

Ammonia 
(mg/L) Comments 

Controli--...::C'--~~(}~ •• ,_,..c;T---t-'!.j;7_.·. d...,)'.-'1 ).~-t-.,;-s--q_..,A,_..O_~+--'Jrr='--71!11-~7'1/JOF--t----t----t--+--+--t-----+---------1 
D ./Jt Lf I t~ ~ tf. (} K (; fil u 
E iJ.l./; .. , q, ~& -~U 

A 'fj,<; 7Z 'l '7 I " 

0% 
D lO. ~ 7. 'tJf}- <i :r: I o .1. 

E o'./J, I ""l to'#- ' ((,f).. I I l 
A .O.f).._ 7. ~0 :L7 llO 

10% 
D . . D~ a ·71 tJ to ', ,;t.(j u 0 
E .n. ?, 7, to 5 c. • ~ 7 t.:J. ? . , •. .-e'\ 
A o 7.(1;~ u,()R r~a 

50% c 1 aW. ~ 7da.a _q 57 lt,·~ 

D I~J/, s 7.Ud.,. -" _l_ q • ~ 
E /, S 7, tulf q ~a U.frl. 

Initials: IY't"\ 
Date 7/LI/INI 
Time Vl : 0::> 

Initials (QA): N_C . 

Reviewed by~~~-1---'-"~"'------- Date 7 · J+o 1 Comment 

l. 

a,s ,_1 v-- t-~ <hJ-
"/).c:J. ( 5[)7.- ~J .. 
(-rc;~sJe~ 01A &.--""- t.-4! 

s~ I) .. A .1 --P---t. ~-~ 

q~ (,-0( 



f'M J?--€L - J-7=' 
ELUTRIATE TOXICITY TEST SHEET 

Project: -r VlJ. 1=' J..,. Jl1,;;- lA F lMJ?- F.L- L I= I Test Initiation Date: ~- } 1 A 0 - 0 '1 Time: /I/() 0 
Laboratory: 1;::@(_ Test Termination Date: ~, _)~...:,--oc:;. Time: O'=i'D"' 
TestSpecies:-:;;..p,...vt~J?h.¢U' -'1/r<>.A;?t::--k;:..., • L&v-VtA/ Page I of 1 
Exposure duration: ~ ' ' I 

No. 
Cone. I Repl. I Loaded 

A I 10 

8 1 lu 
Control I C I /~ 

D I() 
E I IJ 
A I 1()_ 
8 I M 

0% I ~ I ~~ 
E I /1) 
A I /u_ 
8 I _li)_ 

10% I c I IJ 
D U 
E I /tJ 

A I _14_ 

8 I J-.3. 
50% I c I ,, 

D /0 
E I /~ 

A I J.fJ_ 
8 I .hl_ 

100% I c I /J 
D /tJ 
E I /0 

Initials: I .4K' 
Datel {,-Z(, 
Timel /'f()O 

Initials (QA): I _ \ ..V 

1d 

ltJ 
D 
~ () 

fo 
.1_0_ 
9 
?g 
/t) 
/(] 
~cy 
(0 
lu 
In 

l_L(i_ 
IC/o 
lJa_ 
(10 

I 0. 
tO 
()_j_ 

-9& r lJ/ 
JAtt,_ 
10- 2-:f 
130cJ 
~ 

2d I 3d I 4d 

JQ .L __ l.O __ L___lo_ 
t:J I M . L_lo 

~~ I ~~ I tl~ 
1- I ,f;> I l\0 
10 I _111_ I 10 
cr IVfiCl 

I~ .. , I J tr I "' c; 

I<> I 1.:> I tO 
ID I ,o I J() 
'1 .I .... ., .... L9 

' I ~ I 9 
/t:) (0 1-o 
L() I lO I \0 

rt.:>) I 10 I It> 
w~- 'o 1 1o 
~~~ ... r ,o 

1 

10 
(/~) \0 /1) 
r ::> I 1 'J I \o 

_U~)_l_.til I C ro l 
i@)_j__9__ __ L _L'U 
r~r-1 io I t'QJ rl~) I 0 ,o) 
t0) I io I UOJ 
AI( I fl.t< I ltK 
C•?.Y I {.tJw1-'11 {,·3D 
/'J4a IJJ-/30 I l~o() 
1.4. <: I J ....,J I _j ....v 

oate?tl3Pf' 

Number Alive 
5 d I 6d 

Ia I i\l 
ln_ I l'l 

io I 1a 
aD t~ 
lt1-J( I ~ 

_Lo., I e 
q I ~ 

~ 11· 
i () I I() 

iD I l1> 
·q I '1 

~ le; 
i o I l () 
10 I lO q···r----sr 
~~ I ib 
i Q J() tt' 
10 I tO 
Nilla~J-. 

[CfL_I ... lc;] 
~J' I t\1) ,o)Jo 
ftOl I It~ 
~v1t<: I ~ll 
:7-1 I ~1.. 
f~ao I \11o~> 
~ I J "-"' 

Comment 

Environmental chamber temperature: ~ 

7d 

51'_ 
j_a_ 

:::t-
{() 
r 

c.; 
c:: 

~ 
jo 
c;; 
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~ 
lo 

Lo_ 
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1/7 
10 
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-q 
_& 
lJ 

' IJ 
"A( 

--:+-1 
i~O'"' 

J"'-' 

Sd 

"' 
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0 

/C 
"K 
~ .. 
9 

_:1 
+ 
i.~., 
(; 

li'Ji' 

'i 
t<> 
.() 
'-:1 

';) 

7I;;T 

9d 

~ q 
c; 
-a 

)f 

1: 
'-f',lr 
.JL 
((; 

:Y-k'" 
~ 

.~ 
~ 
~ 
)o ,., 
(, 

~ 
I) I I 0 

u-.;1 1 (t~>l 

10 d 

_11 
C: 
c: 
~ 

<; 
.<.! 
~'fr 

~ 
'l• 

~· ~ 
1ir 
10 
~::11 

',t; 
~) 

1_CiTTC'il L~ 
10 I n~i I~ /;> II~ ~i 
\v I (to) I t-\\.)' 
Pd. I dif.. I 1'\ 

-:f.\.l I -:} · -5 I ~~ 
,1.,~\ I II~~ lt!1M.\I) 

1........, I A.c:"" I AJ< 

Comments 

11 +fr <- _, I-t 7b ( d../-rl-

_.Lv~ -ft:;, C..;{.:;r- 1 

!J.ez, f'Z..r-, A • -r s; ..;fh c:. , "'- r 
';i) J/ppp l7~rhcLtA 

- I I /) // ..::;; .../ s. -r:;>Q ...-! .Y t2.--..f' 
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_-5' L C G"t. - J- ;::::-
ELUTRIATE TOXICITY TEST SHEET 

Project:.......,-~~-~: ~/..C.._- E"~ -L£_ !TestlnitiationDate:~-z~ -09- Time: ~f/u 
Laboratory: :t!!:fZ1?C.... ' !Test Termination Date: ~- t;.. ~? Time: 0 -r CJO 
TestSpecies:·,--p,_,...,.~_('"1A _..,">_£1-~, /-r--1 !Page l of { 
Exposure duration: f.--,( - ' !Environmental chamber temperature: --:J o 

No. 
Cone. I Repl. I Loaded I 1 d I 2 d I 3 d 

A I };) I /0 I ID I J b 
B I /o l___j_Q_l IO I /J 

Control I C I /a 1 /0 l I v l (u 
o to ro /O IJ 
E I I (j I ID I ID I /(J 
A I I 0 I I() I 1_0 I I{) 
B I lL__I 9 I 't I Cf 

O% 
1 ~ I ~~ I _1g ___ l fo I % 

E I /~ I I~ I I 0 I I 0 

A I /J I ( 0 I q I Of 
s 1 lo 1 to I to I 1r1 

10
% I ~ I :~ I ~~ I ~ I -~ 

E I I (I I ( () I "Ci I 0, 
A 1 n_ 1 ' ;; 1 u~) 1 Cf 
B I l.'J I 10 I uoi I ,.D 

so% 
1 lJ -~~ I c;~ I d~ I i= 

E 1 to I fj) I ~ · I ~ 
A I /o I llo) I Clol I ID 
B I Jq I (,z,) I ( Jo) I '1 

100
% I ~ I fj I £',:~ I 9;' I ?;; 

E I ,., LCJq) I (tfiU__ ~ 
Initials: I tAK I .Ad I AK I i4K' 

Date I (rZv l_~;~~l (;- z..r: I (,z.q 
Timel~u_l lso<J l13~v l1'1lo 

Initials (QA):I c\ lA.) I AK I ;!),C I .A~ 

4d 

IQ 
11l_ 

.+a 
_jft_ 

10 

·~ Of 
3 
~ 
tC 

c:; 

c 

Number Alive 
5 d I 6 d 

/0 I /~ 
__L)_ I I o 
)D I I 0 
/0 IO 
10 'f I c 
t~t I c::1 

or 1 q 

1< I ~~ 
lc 
G ~ 
< 

" J I ~ 
q I c 
'\ I ' Cl 

to I t~~ to" 

~ I 5 -w 

7d 

'1 
to 
_:J 
}o 

<;(' 
t 
c; 

c 
--L.-
p 
I 

c;j" 

"""' q 
q 
~-
ill 

v 
~ I d... -~ I l:l 
fl.,) I l li> 
rer) 1 CCJ \ 
1D) I ?()~ 1-. ~) 
a.tl ror 
AI( 1]11( 

.F((,'J1J ~u.':7··l 

(/1).\ I J o 
(A..J I (f) 

~iV I~ 
r q_LL "j 
A~ I llh< 

O¥lot. I tH·/(11 
\1.00 I /o'l o 

4iC..IAwt: 1'1< I~ 

8d 

"" 
I:; 

c.; 

{) 
S?' 
C( 
q 
Cf 

~ 
IJ-t ..,.. 
~ 

q r 
c; 

< 
~ 

9d 

"if 
Cj 
j 
c 
ex_ 
~ 
otb 

.5( 
l.R_, 
5(~ 
rt'J. 

~_, 

~ 
G 

~ . .., 

10 d )_A 

~~~~ 
-~ 

(; 

-t{ 

'?! 
2': 

--'1 s 
'iS'fQ. 

lD 
"'J.Jr 

~ 
q 
S{ 
--:t-it 

'1 ~ fB.cbc.-1+ c:: ., 
-~ l_f 
l'tif\ I '1 - I { Kl 1'1/ . .J..hc..~ t+ 
c'c..J I Co~ I T'2..1 

I (~~ I I I ~~ (..., (~ }(Ji 
lfll _Ll a() I e;., I 
VW. I .&t/.. I Jft' 

'~'~- lr2.._L1 .. fl_ 
t?.0~-1 11'1 1-- I o. "ll4fi 
14K" I....-9K' I VI'~ 

Comments 
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Reviewed by -/.~~L~~~~~~l Date 7/('l/ /) ~ Commentf~....._,~ <?elt.7/0 _s~.&.., • .ll..( .,..-J- b~ ~ 



TEST TERMINATION SHEET 
Project~ :;:J:"/- ~""' Test Initiation Date:~-?~ Time: /.:.ft?<> 
Site ID: .€"-eo-£~- L I=" 
LaboratQ!}':__~~C Test Date(s): .zt~02 Time: 0 YJ4 
Test Species: z~tfi'Rh .. /:,.A_., • ., {;, S" ,/ I Page \ of G. -,;_--- 7 
E)(Qosure duratio11: 1 0 Clay 

, 
Environmental chamber temperature: 2 0 
Pan+dry tlss 

Treatment I Repl. I # Alive I # on pan I Pan# I Initials I Pan Wt (g) I (g) I Initials I Comments 
A I X I 9: I 1 I .'#- I o. o 91 b 1\ I t>. o ''Jr, I tJM MK" 
B I q I q I 2 I }{'~ I o. o4 oz.\ I I).Ot:IIYS"" I AJM/A/C 

Control I c I ~ I Ci I 3 I ~ I o.o~'HI I a. O-{JZ'f I ~rti MAC I I 
D Cl 4 l o.o~l.\"'1-l o.o~tt~ /IJM/AK 
E I <-1 I ~ I 5 I J6 lo.o'74'Z-OI 6.o-:1f"!'rii'Jt.JI/A#C 
A 1 5( 1 g 1 6 1 an 1o-o73,,1 n.".x--ai1NM/A~ 
B 1 01 I cr- I --7- ~---~ fo. o"16t..IC, I d.o~..s3-l NM/Ai? 

0% c 1 1- I 1- I 8 I ()VJ I o ·o7o'-l o I e>-o+l:li' I AJ~/.A'/7 
n I T5 I 11 I 9 I ~ I 6.o7~'73 I /Lo=lf"1v ltui(JAI( 
E I~ I 3 I 10 I({-., lo.o<ij:,qz.I-A.ni'1rllfiNM/A~ 
A ·-:r I 1- I 11 I (f) I O· o71q s I tJ.o~ct:u I Ntii/4/L' 
B ~--T 1- r------u- ~--.¥) ro. 06"1~ I I o.ix6t.-1. .-, AJM/_JJ? 

10% c '1 I '::t I 13 I :\h I o . 07a..l e> I o.tin'J1 I Nti'i/AI( 
D w-1 v--I 14 I JJ lo.o7'1-z.SI ~t~?2.J/c, I Nhi/~J( 
E tO I l '0 I 15 I (h I o-o7oS6 I /J.tnll3 I fo/M}AIC 
A 1: I g I 16 I .'tl I D.oq,olct I t).o'VZ~ I.«<MM~ 
B "VJ I t5' I 11 I :~ r-A -----rQ, o--832. <.J I 0. e>1Jit'J.s-C:iTI\rM/~.::'" 

50% c l-D I t C) - I 18 I N ~ I o. 01'-l I '1 I ~ ~'ZI I Nt/lbt/1(' 
D 

;- 1- I 19 I .1tl lo.o~t.sll I).DW2L~I,i)MIAK' 
E c q I 20 I ?rf; I o. D~ ( s 3 I O.DY '~c.{ I NM/AK' 
A c Cl I 21 I ,\A I o. o~>"1~2..1 o.b~J•3 I Nr.VA~ 
B 0 lo I 22 I .~h I e>. o78b51 o.o~ I ti!A/AK 

100% c c tO I 23 I c'h I 0. 07c.i73l P.D~U.n I Nfi!I//.IK' 
D \0 tO I 24 I (h I o. 075iSI tJ.~:/1-, I AiW~ 
E \0 \D I 25 I NN'- I o · 0111' I d.~;z.,~l tJIH/Aic' 

FJIIC -==?-- I <.( -c::; '7 



TEST TERMINATION SHEET 
Project: Tk'"_,.¢. ~~- ~"-? Test Initiation Date:,&.2,;-cl"1 Time: /.:,o_. 
Site ID: ~G..- s=~' 1..£ 
LaboratQ!}': Test Date(s):::;2- ~ -o Cf Time: ,., Jn v 
Test Species: ~_,,,c.C..... C<A c::r-.,,_,~c. s /c:.~ I Page ,Z of 2.. 
Exposure duration: 10 day 11 Environmental chamber temperature: 2 ,c:) 

Pan+dry tiss 
Treatment I Repl. I #Alive I #on pan I Pan# I . Initials I Pan Wt (g) I (g) I Initials I Comments 

A 1 la I UJ. I 26 I ;n ltO.o1Lfz.i.f I IJ.r)::/.f5"2c..JIIJIA./A~ 
B 1 ·--=~- r-g 1 21 1 ?6 1 o. o~o1; 1 ~. omc; IJJM.MK 

1o% 1 c 1 t 1 ~ 1 2s 1 ~ J o. o77171 o.o;zre·~NM'4u 1 1 D 29 _ o, o{~ol __ _tj, OYiJt('L .fi/1111/AK 
E I Cl I Cf I 30 I en I o. 0 noo I i:J.o':i-~" lf I .N'A1'i)fK' 
A I K I '") I 31 I NM I o. o '3 o'U ... I I'J. <J'flflll fV 1-1U~ 
B I 1-- I ';f I 32 I 0h 16. o 7 g t.f II l).oYi;I I 1\]tl/AI( 

50% I c I Cj I q I 33 I '€ I o.og5/3 I o-oire' I NMzt"l I D :} X" 34 , 0.011../D'/ llt>~ fi)M 'AK 
E I l I \ I 35 I ~h I 0. O£'}S~ I P.o~~ I t/M/AK 
A I K__j unq I 36 I db I o.o1"1S5 I (),.<:9<9t;,INM/At: 
B I 6 L i1" I 37 I d6 I o. o7SSS I A_n::;lt;~l AJ.f(JAK 

100% 

E I '1 I u-":1_ I 40 I M I o. 0 g So '--I 0. oBf''fvl i\}M/LJ.V' 



#' -- r - - . - .... 
ELUTRIATE TOXICITY TEST SHEET 

Project: .....,-vA- S:J ... ~ .... 1::? t" ..L. ~ ')(. IL '........., /I:::' c. I) Test Initiation Date: £.- ~t:.-o-; Time: 1 'fov 
Laboratory: € J! .. :J> c. I ~ , 

Test Termination Date:·~ 3t:>· ~ Time: /$00 

Test Species: /?.-<17k•i.c. -?r--'~tf~ ~ rLo,-v--e ) Page ( of I 
Exposure duration: 

No. 
Cone. Rep!. Loaded 1d 2d 

A It? 1.1 Jn 
B '"' 0 '" Control c I~ Jv Jo 
D 
E 

A I~ )(} /{J 
IZ B !? 10 /!) 

. 
...,8"'/o c I~ q q 

D 
E 

A 
I ' 

q ~ 
't~ B J<J 1:; ~ 

)J}% c '" X" ~ 
D 
E 

A t') I 0 
B Jo) 0 

50% c ~ 0 0 
D I 

E 

A ID 0 0 
B J.j a 0 

100% c JJ 0 (.) 

D 
E 

Initials: 111'1(' A-t' 14~ 
Date ~''"Zf# w~z:r (,·l 'i" 

Time f"'O I 1530 /T"J.:> 
Initials (QA): :::.~ Ak:.. I 114-(C_ 

Reviewed by ~A=-"'~"''--""'----------

, 

3d 4d 

lu Ia 
lo lo 
to 1.:> 

B,"WC'"f ~ 
10 l':J 
Of q 

{, (p 
-14 0 
~ -:+. 

0 0 
() 0 
n 0 

() u 
f) u 
{) Q 

!A-I( A-I( 
/_?_q (..,...<..,) 

747./l 11.",) 
_1...._ _)c....J 

-------

Date ::;2- J--{-o) 

Environmental chamber temperature: z-
Number Alive 
Sd 6d 7d Sd 9d 10 d Comments 

Comment '?G- ~ re,/. ,py,c.. 'hJ dcs-r 
~--_, ' -- J--/ @ ol.---t - '-{ 



ELUTRIATE TOXICITY WATER QUALITY SHEET 
Project: ...-, vA .;&:/...., ~"' ;t;?,-(. _..,., >1- Test Initiation Date: (f; •'2"-0~ Time: /Yc::.oo 
Laboratory: Gel>t ~ 

Exposure duration: '1-~ ' 
Dissolved 

Temperature pH Oxygen 
Cone. Reo I. [17- 2JO C] [6.5- 9.0 SU] [> 4 mg/L) 

A 
B 

Control C 

12% 

25% 

50% 

100% 

D 
E 
A Q)."f 
s lfl.n · 
c ~l).U( 

D 
E 
A 
B 
c 
D 
E 
A 
B 
c 
D 
E 

A 'fJ.'-i 
B !1;1D·q 

D 
E 

Initials: ffi(.\ 
Datflol\~dbC( 

Time ll':ll On 
Initials (QA): N C 

1 ·~U 
.ao 

NC. NC. 

Test Termination Date: C.. ::Jo-o., Time: 
Page I of I 
Environmental chamber temperature: 

Conductivity Alkalinity 
(J.IS/cm) (mg!L) 

Hardness 
(mg!L) 

~-

~-

-
NC. 

Ammonia 
(mg/L) 

~' .::::..\ 
<l 

< \ 
.C::.\ 
<\ 

C:::::\ 
L..l 
L..l 

Nf.. 

Reviewed by ....:pc___Jc:-______ _ 
Date =?-/~-" ' Comment 

Comments 

• 



ELUTRIATE TOXICITY TEST SHEET 

Project: T)/A FilA 64:::.t.-. 
Laboratory: __E"gn_ (... 

F:JAIIIZ-EL:-.!JF ITestlnitia~ion_Date: -~-zc.-ocz T~me: 1_?7.-J . 
· · Test Tmnmatmn Date. .1/i. "C'7-0"-, T1me. ~ a.:tt oa .AV 

Test Species: ]) 1-l/111 e ,J.,w,/,tl O.t7Jill'1 i!La' AL.J)-1- !Page /of I ~-C0.·~~..4~,.. =?--~-oc; 
d • • IJ I 

Exposure uratJon: .1_ o - ~ Environmental chamber temperature: ;;[{j_ 
No. Number Alive 

Cone. I Repl. I Loaded I 1 d I 2 d I 3 d I 4 d I s d I 6 d I 7 d I 8 d I 9 d I 10 d Comments 

A 1 5""_l ~ 1 s_ ·1 s _ _L--5" 1 .:;- 1 !; 1 < 1 5 1 s-· 1 _,;,.;-
8 I ~ I < I_S_ I _;;; I c:- I -s-:. I -~ I r::;- I ~ I s- I ~ 

Control! R ~ r--;: I ~ I ~ I_} I ;_ I i I g: I f I ~-= I f 
E I ~ I <"' ~~ Ins I s I s- I !;; I 5- I ..::> I ~I s-
A 1 r 1 ~lis l.s _ _l_< 1 <;;"" L.5 16 I 51 s-1 ~· 
8 1 ~ I .> I 5 I .s L~ ~ I 5"" L .s I 5' I -:;-- I J I ~ 

O% I ~ I ~ I ~- I~ 1.1_± 1= I_·F I ~ I f I f_l . ~IJ 
E I ,...-, -F I s I £ I ? I '> I .s I !5 I s- I -s- I -> 
A 1 < 1 -s- 1 f=.. 1 s _ _l_ 5 I s- I .s I 5'_1_ s- 1 .,.- 1 c 
8 1 < I ~ I \h I £ L-s-I ->= I 5 I f/L I 5 I r I r 

10
% I ~ I 5.1 -~ I~ I 1 I ~ I .}= I ~ I ~=r ... ·~··· I -~+~-~ 

E 1 r 1 < 1s 1 s 1 s:- -~ '5"" L -~--L~-_j_~_.l ~ 1 s 
A 1 s- 1 (c;'/ IC.c:,') I s ]___("5~~5') I s I lJ1\ I r~) I (\....;.) 1 5 ..-rf:>..) ~ r K; v.~-v-<--t-
8 1 s I ( '5') I <...~'J I s L c5TI (5:} I s I C 61 I c ~ I ('$') I ~· r I 

SO% I ~ I f I ?~ I~~ I ~ I ~R I -~~~ I ; I ER1 I ff~ I ~ I ~ 
E 1 £ 1 cs=) 1 <.:s') 1 5 1 ("5) 1 r .,-1 1 .s 1 c Pf) 1 cs:11 c~-) 1 ~ 
A I ~ I ( :)) I t~1 I S I C'S") I ('S"J I t5.) _ ___i_L17\ I CSJ I l ~lL~ <_-e_e -.J, ... - P 

8 1 <"I r5'11<.s1--r···s 1 r<-1f7r:ll l.;-.;.,_Lm 1 ~s>r·cs:-')1 5 ' 
100

% I ~ 1 f 1 ~~:? 1 t;s 1 1 1 ~II ~~1 1 ~:< 1 ~ 1 ~~ ?f? 1 ;: 
E E 

Initials: C{-=r:/4 \, 

Date ot;\~ 

Timel /5/)o I J3:.>0 I to\)t) l•loo I r:soOI JZcJ:Jio"'is 110'111 ll/so 1/l'vo I r~o 
Initials (QA):I J~ I ,q.C. I a<, I lA~ lA' I :A£- I 114K I ~~ I f4.K.. I #'/K. I AK 

Reviewed by~~~~~~~~~~~ Date ?/f.sjd 'i Comment 
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TEST TERMINATION SHEET 
Project~ Fl ..... ~'-"1 Test Initiation Date:C-~&..ocr Time: /~7 • 
Site ID: -~,;7 R-t?t:..;;.A F 
Laboratory: ~~c Test Date(s): 4-~-o'? Time: I!!P ~ 
Test Species:~-~ -1.. .. lL o~-.et- ~ 1-J-L-o {L ./-',')C..., Page I of ~ 
Exposure duration: 1 0 day ' ./ Environmental chamber temperature: -e_.,. 

Whole fish length Whole fish weight Liver weight 

CIVI. 
A Initials Treatment! Repl. I Fish g Initials 

Vial weiglit I Vial+ dry 
Vial # I (g) weight (g) I Initials Comments 

A I 1 1 11. 2.9Y~--tJ I NM c ...... r,.,.,j ~~c.., 
A I 2 2 I I~'J3__l_ __j_NM 1"7 ~--CIII{'; _LJ'_- -~ 
B I I 3 I l· 220'1ftl__ _L N~ 
B I 2 I I I I I 4 I f. 2't50F} I I N~ 

control I ~ J ~:J ± =± I I ~ lt1:~r'*l I %~ I I 
D I I I I I I I 7 11. 2-l~ I I t\JM 
D I 2 I I I I I 8 11. ~u"-t \c; I I NIV 
E I 1 9 I 1. 2-f:J(i/12. 
E I 2 10 rt.~S2 ~ 
A I 1 __3._8_ _NM lD·1Ul 11 1 t • ~t17 _____l__l.':? oq 25 N 
A I 2 __1-1_.5 ___t,IM 1-lO.Ia_ 12 I t.2£lo2A I VM5n:i _h 
B I 1 -&of., l{ _Ill~ O._S"__l_Y_ I\ 13 II· 2fHo<;;Z I \.;)L.jf52 
B I 2 1>._4_ _Nt-,. o.J/i1J3 ~ 14 I I. z.f>431t2 I \· 3b'1ilY ~ 1 Sn1a1a f'\sl-1: c,;tr~- 'w:\r1.1?U'd 
c v 

0% AIM 
Nl\.! 

~-~'),2 

\·~ 
L.j._:_2._ 

c 2 l.j.t:; 
15 II~~C\(o-II,:~&:NPJ 
16 li, Zf)$4 II· '?>W~l\ 

~ 
\\1~ 

D I 1 4-5 NlJ ,. 0ttJ7 11 h. ~b3P, ll· 3ir3Qt 
D I 2 ?J.B N 6c 76\J f\ 18 lk.ZS"'\1\ ll.?,oHL. 1\ 
E I 1 t.t.o N\'v 0·157 19 11 •. a?lo'10 11. 'J.<15.'s<=t IV 
E I 2 '1•?, __N'W 0· Cf2__b_ 1\J}.i 2o lt.24S<o7 I l. ?;~I tOo I \\ 
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Acute Fish Test-96 Hr Survival
Start Date: 6/26/2009 Test ID: 1 Sample ID:
End Date: 6/30/2009 Lab ID: Sample Type:
Sample Date: Protocol: EPAA 91-EPA Acute Test Species: PP-Pimephales promelas
Comments:  
Conc-gm/L 1 2 3

0 1.0000 1.0000 1.0000
0.34 0.9000 1.0000 0.9000
0.68 0.6000 0.6000 0.7000
1.35 0.0000 0.0000 0.0000

2.7 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Number Total
Conc-gm/L Mean N-Mean Mean Min Max CV% N Resp Number

0 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 3 0 30
0.34 0.9333 0.9333 1.3034 1.2490 1.4120 7.219 3 2 30
0.68 0.6333 0.6333 0.9211 0.8861 0.9912 6.586 3 11 30
1.35 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 3 30 30

2.7 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 3 30 30

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.85668 0.764 1.11758 0.44421
Equality of variance cannot be confirmed

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 6.10444 1.02371 4.09798 8.11091 0 4.19071 5.99146 0.12 -0.1582 0.16382 5
Intercept 5.96574 0.2435 5.48848 6.44301
TSCR
Point Probits gm/L 95% Fiducial Limits
EC01 2.674 0.28887 0.18187 0.37049
EC05 3.355 0.37355 0.26385 0.45446
EC10 3.718 0.42841 0.32063 0.5085
EC15 3.964 0.46991 0.36484 0.54983
EC20 4.158 0.50574 0.40349 0.58622
EC25 4.326 0.53865 0.43909 0.62048
EC40 4.747 0.63139 0.53753 0.72372
EC50 5.000 0.6947 0.60114 0.80177
EC60 5.253 0.76436 0.6666 0.89582
EC75 5.674 0.89596 0.77846 1.09532
EC80 5.842 0.95426 0.82424 1.19155
EC85 6.036 1.02702 0.87904 1.31739
EC90 6.282 1.12651 0.95076 1.49861
EC95 6.645 1.29196 1.06411 1.82062
EC99 7.326 1.67066 1.30564 2.64061
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Appendix G.  Elutriate Bioassay Water Quality Parameters 
 

Summary of water quality parameters measured during the 10 days the larval and juvenile Pimephales promelas exposures.  Means 
and one standard deviation from the mean are provided.  Numbers in parentheses represent the minimum and maximum values. 
 

Site ID Concentration Temperature 
( C) 

pH 
(SU) 

Conductivity 
(S/cm) 

Dissolved 
Oxygen 
(mg/L) 

Ammonia 
(mg/L) 

Alkalinity 
(mg/L) 

Hardness 
(mg/L) 

Control NA 20.1  0.2 
(19.7 – 20.6) 

8.12  0.14 
(7.91 – 8.47) 

274  7 
(260 – 280) 

8.2  0.8 
(6.9 – 9.5) (< 1 – 1) 110 100 

REF-WA-LF 0% 20.0  0.4 
(19.2 – 20.6) 

7.79  0.20 
(7.57 – 8.21) 

97  6 
(90 – 110) 

8.4  0.9 
(6.8 – 9.5) (< 1 – 1) 64 20 

10% 20.0  0.3 
(19.4 – 20.5) 

7.62  0.26 
(7.12 – 8.02) 

96  5 
(90 – 100) 

8.3  0.8 
(6.6 – 9.5) (< 1 – 1)   

50% 20.1  0.4 
(19.6 – 20.8) 

7.63  0.20 
(7.20 – 7.94) 

114  6 
(100 – 120) 

8.1  0.9 
(6.4 – 9.3) (< 1 – 1)   EMR-EL-LF 

100% 20.0  0.3 
(19.6 – 20.7) 

7.74  0.17 
(7.30 – 7.95) 

129  9 
(120 – 140) 

8.1  1.0 
(6.6 – 9.4) (< 1 – 1) 100 22 

10% 20.4  0.3 
(20.0 – 20.6) 

7.69  0.14 
(7.52 – 7.95) 

114  5 
(110 – 120) 

7.7  1.0 
(6.0 – 9.4) (< 1 – 1)   

50% 20.1  0.4 
(19.5 – 20.8) 

7.79  0.12 
(7.54 – 8.05) 

177  19 
(110 – 190) 

8.2  1.1 
(6.4 – 9.8) (< 1 – 1)   SLC-EL-LF 

100% 20.1  0.5 
(19.4 – 21.0) 

8.09  0.12 
(7.91 – 8.43) 

269  12 
(250 – 290) 

8.4  0.9 
(6.4 – 9.9) (< 1 – 1) 160 76 

 



 

Site ID Concentration Temperature 
( C) 

pH 
(SU) 

Conductivity 
(S/cm) 

Dissolved 
Oxygen 
(mg/L) 

Ammonia 
(mg/L) 

Alkalinity 
(mg/L) 

Hardness 
(mg/L) 

Control NA 20.6  0.3 
(20.2 – 21.1) 

8.12  0.14 
(7.91 – 8.47) 

287  7 
(280 – 300) 

9.0  0.7 
(7.4 – 10.0) (< 1 – 2) 110 100 

REF-WA-AF 0% 20.1  0.7 
(18.9 – 20.8) 

7.61  0.17 
(7.38 – 7.88) 

104  11 
(90 – 120) 

8.9  1.3 
(4.2 – 10.0) (< 1 – 2) 64 20 

10% 19.9  0.6 
(18.7 – 20.5) 

7.57  0.23 
(7.16 – 8.04) 

104  11 
(90 – 120) 

9.2  0.6 
(8.2 – 9.9) (< 1 – 2)   

50% 20.2  0.8 
(18.6 – 21.0) 

7.62  0.15 
(7.40 – 8.00) 

120  13 
(100 – 140) 

9.1  0.7 
(7.4 – 10.0) (< 1 – 1)   EMR-EL-AF 

100% 20.0  0.7 
(18.9 – 20.7) 

7.65  0.22 
(7.14 – 8.05) 

136  13 
(120 – 160) 

9.0  0.5 
(7.9 – 9.5) (< 1 – 2) 100 22 

 
 



ERDC/EL TR-11-9 582 

 

Appendix H: Histological Examination of Fish 
Gills 



 1

Evaluation of Metals Release from Oxidation of Fly Ash during 
Dredging of the Emory River, TN 

 
Gill Histology 

 
August 12, 2009 

 
 

Prepared by: 
University of Mississippi 

School of Pharmacy 
Environmental Toxicology Research Program 

Box 1848, 200 Faser Hall 
University, MS 38677 

 
 

Technical Point of Contact: 
Dr. Jeffery A. Steevens 

Tel: 601-634-4199; Email: Jeffery.A.Steevens@us.army.mil 
 
 

Dr. Kristine Willett 
Tel: 662-915-6691; Email: kwillett@olemiss.edu 

 
 
 

Technical Team Members 
Ms. Cammi Thornton and Ms. Adrienne Wells at UM 

Mr. Alan Kennedy, Dr. Jacob Stanley, Ms. Jessica Coleman, Ms. Jennifer Goss, Mr. 
Jamma Williams at ERDC 

 
 

Appendix H.  Histological examination of fish gills 



 2

1. INTRODUCTION 
 
Herein we report specifically on the gill histopathology resulting following 10 day 
exposures of juvenile fathead minnows (Pimephales promelas) to zero or 100% elutriate 
from the Emory River (EMR-EL).  
 
 
2. METHODS 
 
2.1 Exposure 
 
 For full description of fish testing methods please refer to section 6.  Fish were 
anesthetized (Tricaine methanesulfonate, MS-222), and gills were carefully removed 
using micro-dissection scissors assisted by dissecting microscopes.  Gills were imaged 
and immediately placed into 10 ml Bouin’s Solution (Sigma HT10132-1L) in 20 ml glass 
scintillation vials.  Specimens were shipped overnight to the Department of 
Pharmacology at the University of Mississippi (Oxford, MS, USA) for gill 
histopathology.   

 
2.2 Gill Histopathology 
 
 After fixation in Bouin’s solution for ~24 hrs at 4°C, gills were rinsed in 1X PBS 
2 times for 2 hr and dehydrated in a gradient of  70, 80, and 90% ethanol for 3 hr each 
and 95 and 100% ethanol for 1.5 hr each. Gills were then cycled through Clearify 
(American Master Tech Scientific Inc., Lodi, CA) rinses for 2 hr and 3 hr followed by 
paraffin embedding at 55oC for 50 min and another cycle for 3 hr (Leica TP1020). Gills 
were removed from cassettes and positioned into a well of a 6-well plate for further block 
embedding. Embedded gills were stored at -20 oC. 
 
 Efforts were made to position the gills to facilitate sectioning oriented cross 
sectionally to the filaments and transverse to the gill.  Five µm sections were prepared 
with an Olympus Cut 4055. Three adjacent slide sets (A-C) were generated to allow for 
additional toxicity testing or replicate staining if necessary. 
 
 To determine morphological changes in the gill filaments or lamellae, 
hematoxylin and eosin (H&E) staining was performed on the slides (set A).  Tissues were 
dewaxed with Clearify and then rehydrated through a series of decreasing ethanol rinses 
(100 I, 100 II, 95, 90, 80 and 70%). Tissues were then stained with Harris’s hematoxylin 
and eosin Y. Sections were visualized and photographed with an Olympus BX40 and 
Optronics camera at 630x magnification. 
 
 Filament width was determined by measuring across the filament between 2 
adjacent lamellae.  When possible, filament width was measured 1 to 5 times per filament 
on 5 different filaments per fish (6 - 25 measurements per gill; n = 5 – 7 fish/treatment). 
Qualitative observations of other gill pathologies were noted as described by Bernet et al., 
1999 and Costa et al., 2009. 
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3. RESULTS 
 
 Gills from 10 individuals exposed to either 0 or 100% Emory River elutriate were 
fixed and sectioned for histopathological analysis. Once sectioning was complete, a 
number of the fish were either not positioned properly to visualize cross sections of 
filaments and lamellae or had been damaged during processing (Table 1).  
  
 Figure 1 shows an overview of a representative gill section and subsequent 
magnifications of that section. The diagram in panel C shows how measurement of 
filament width was determined. When possible, this was measured up to five times per 
filament. However, because the widths naturally changed across the filament and in some 
sections the entire length of a filament was not in the plane of the section, it was 
determined a more consistent measurement was found at the base of the filament near 
where it attached to the gill arch. Base filament widths were measured for 2-5 filaments 
per fish (n = 7 and 5, for control and 100%, respectively). There was a relatively high 
interindividual variability in filament width and the fish with the highest and lowest 
average widths were both in the control group (Figure 2A). When averaged for all the 
fish within treatment there was not a statistically significant (p > 0.05, Student’s T-test) 
increase in filament width in the 100% elutriate-treated fish.  
 
 An increase in gill filament (padding) width has previously been reported in 
zebrafish exposed to silver nitrate, copper sulfate, and nanocopper for 24 or 48 hr (Griffitt 
et al., 2009) and yellow perch chronically exposed to metals in the wild (Levesque et al., 
2003). Decreased blood-water exchange is the pathophysiology presumed to be 
associated with increased epithelial width.  In contrast, juvenile pike from a reference 
lake had significantly thicker gill filaments compared to those exposed to Key Lake 
uranium milling effluent (Kelly and Janz, 2009).  
  
 Both Bernet et al., 1999 and Costa et al., 2009 have utilized a weighted indices 
approach to assess gill histological biomarkers of environmental effect. The weighted 
index includes an importance factor (w) of 1, 2 or 3 on a scale from minimal, moderate to 
marked pathological importance (Bernet et al., 1999). Sections were investigated for 
signs of epithelial lifting (w=1), desquamation (1), lamellae deformation (1), lamellae 
fusion (1), chloride cell hypertrophy (2) and epithelial hyperplasia (2). Single incidences 
of pathologies were not considered positive, rather an abnormality had to be persistent 
across filaments to be considered positive. Figure 3 shows some examples of these 
lesions and Table 1 lists the lesions noted per sample. As shown a high number of gills 
could not be definitively classified with regard to lesions because the gill 
filaments/lamellae were not in focus across the 5 µm sections. Gill is a particularly hard 
organ to section because they are curved, and thus, it is very difficult to get the arches to 
lay flat (especially on a small fish like fathead minnows) as shown in Figure 1A. In future 
studies, we would recommend dissecting the two halves of the gill apart so they can be 
embedded separately and potentially yield higher n numbers for histopathology and 
statistical evaluation. In addition, thinner sections (3 µm) may yield clearer photos. 
Lesions noted in fish from this study included fused and deformed lamellae, 
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desquamation, and epithelial hyperplasia. In summary, higher sample numbers will be 
needed to be able to statistically compare histological indices between treatment fish.  
 
 

Table 1. Sample numbers, analyses conducted and pathologies noted. 
 

  Filament Pathology Pathology  
ERDC ID UM ID Width Measured Scored Noted 

0 % Controls     
EMR-EL-AF-A-0-1 1A Yes Yes Lamellar Fusion 
EMR-EL-AF-A-0-2 1B No No  
EMR-EL-AF-B-0-1 2A Yes Yes None - normal 
EMR-EL-AF-B-0-2 2B No No  
EMR-EL-AF-C-0-1 3A Yes No  
EMR-EL-AF-C-0-2 3B Yes No  
EMR-EL-AF-D-0-1 4A No No  
EMR-EL-AF-D-0-2 4B Yes Yes  
EMR-EL-AF-E-0-1 5A Yes No  
EMR-EL-AF-E-0-2 5B Yes Yes  

     
100 % Elutriate     

EMR-EL-AF-A-100-1 16A Yes Yes  
EMR-EL-AF-A-100-2 16B Yes Yes Desquamation 
EMR-EL-AF-B-100-1 17A Yes Yes Desquamation, Deformed 

    and Fused Lamellae 
EMR-EL-AF-B-100-2 17B No No  
EMR-EL-AF-C-100-1 18A No No  
EMR-EL-AF-C-100-2 18B Yes Yes  
EMR-EL-AF-D-100-1 19A Yes Yes Epithelial Hyperplasia 
EMR-EL-AF-D-100-2 19B No No  
EMR-EL-AF-E-100-1 20A No No  
EMR-EL-AF-E-100-2 20B No No    

 
Samples that were not measured or scored yielded sections that were not in the proper 
orientation for accurate histological evaluation of gill filaments or lamellae. If samples 
were analyzed for pathology, but there is nothing noted in the last column then no 
conclusive lesions were identified but also they could not be conclusively determined as 
normal. 
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Figure 2. Gill filament widths measured at the base of the filament near the arch. A) Average 
widths ± S.E. per fish (n = 2 – 5 filaments per fish), B) Average widths for all fish per treatment, p 
> 0.05, Student’s T-test, n = 5-7.  

A B
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Figure 1.  Gill sections of fathead 
minnows.  A. Overview of gill section 
showing full filaments along 1 arch 
(25x).  B.  Magnification of arch (63x).  
C.  Magnification of filament (630x).  
Arrow indicates the filament; 
arrowhead indicates lamellae; and line 
indicates the width of the filament. 
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Figure 3. Gills sections of treated fish.  A. Control fish showing no gross signs of 
toxicity.  B. Control fish with potential goblet cell hyperplasia (arrow).  C.  
Treated fish with epithelial hyperplasia (arrow).  D. Treated fish with toxicities 
including desquamation (ds), deformed lamellae (arrow head) and lamellar fusion 
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1. INTRODUCTION 
 
Fly ash was released to the Emory River, TN from the Tennessee Valley Authority Kingston 
Fossil Plant (USEPA 2009, TVA 2009). The environmental cleanup of this spill will most likely 
result in the removal of over 5 million cubic yards of fly ash from the river and surrounding areas 
in connection with recovery and remediation efforts. The impact of this release on the river 
ecosystem is currently unknown. The objective of this study was to evaluate the potential 
toxicity of resuspended fly ash to juvenile freshwater mussels in 10-d static-renewal elutriate 
toxicity test following the method following general procedures outlined in ASTM (2009a) for 
conducting water toxicity tests with juvenile mussels. 

2. METHODS 

2.1. Test 1 with newly transformed juvenile mussels. 

Fly ash was collected from two sites (Emory River and Sluice channel). Elutriates were prepared 
by U.S. Army Engineer Research and Development Center (ERDC) to represent water 
surrounding the dredge and released from the fly ash storage/dewatering facility. Two 8-L 100% 
elutriate samples (EMR-EL-MS and SLC-EL-MS) and 20-L upstream reference water (EMR-
WA-MS, as dilution water for two elutriate tests) were delivered to U.S. Geological Survey, 
Columbia Environmental Research Center (CERC) on June 25, 2009 and kept at 4ºC. These 
water samples were splits of the same water samples used to conduct the elutriate toxicity tests 
with fathead minnows (Pimephales promelas) by the ERDC. Newly transformed (1-week-old) 
fatmucket (Lampsilis siliquoidea) were obtained from the laboratory cultures at Missouri State 
University in Springfield, MO. Juvenile mussels (0.35±0.03 mm shell length, n=20) were 
acclimated to CERC well water (hardness 280 mg/L as CaCO3, pH 8.0) and test temperature 
(20°C) for 48 h before starting tests. During the acclimation period, the mussels were fed a non-
viable algal mixture (Wang et al. 2007) twice daily.  
 
Toxicity test conditions are summarized in Table 1. Three elutriate concentrations (100, 50, 10% 
elutriate) were prepared by diluting the 100% elutriate with reference site water (0% elutriate). 
At the beginning of the test, ten mussels were transferred impartially into each of five replicate 
300-ml glass beakers containing about 200 ml of water or elutriate. The beakers were placed in a 
water bath at 201C. Test duration was 10 d. Mussels were fed 2 ml of the non-viable algal 
mixture once daily. About 75% water was renewed on Days 3 and 7. Water quality 
characteristics (pH, dissolved oxygen, hardness, alkalinity, conductivity, ammonia) were 
measured from each treatment at the beginning and end of tests following standard methods 
(APHA 2005). Dissolved oxygen was also measured before each water renewal. About 40 ml of 
water samples for potential chemical analysis were collected from each treatment at the 
beginning of tests, and was shipped at about 4C in a cooler overnight to ERDC. Survival of 
mussels (defined as foot movement during a five-minute observation period) was determined at 
the end of the tests. The acceptability criterion for a toxicity test was ≥80% control survival 
(ASTM 2009a).  
 
A subset of test organisms used in toxicity tests was evaluated by conducting an acute static-
renewal toxicity test with a reference toxicant (reagent-grade NaCl) following standard test 
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methods (ASTM 2009). Mussels will be acclimated to ASTM hard water (hardness 160-180 
mg/L as CaCO3; ASTM 2009b) for 48 h before the start of the reference test. The test conditions 
for reference toxicant test are summarized in Table 2.  
 
The statistical difference in mean survival among four elutriate concentrations (0, 10, 50, and 
100% elutriate) were determined by analysis of variance (ANOVA) with mean comparison made 
by one-tailed Dunnett’s test (USEPA 2002) with TOXSTAT® software (WEST 1996). The level 
of statistical significance was set at p≤ 0.05. Median effective concentrations (EC50s) for 
survival were calculated using a Probit model (USEPA 1993). If the data did not meet the 
requirements of the Probit model, either a Spearman-Karber or trimmed Spearman-Karber 
method was used (USEPA 1993). 
 
2.2. Test 2 with 5-month-old juvenile mussels.  
 
Test 2 was conducted because Test 1 conducted with newly transformed fatmucket juveniles 
failed due to high mortality in well water control (100% mortality) and site water control (70% 
mortality) at the end of 10-d tests. Survival of the newly transformed fatmucket juvenile mussels 
was only 85% at Day 4 in the reference toxicant test (>90% survival is the acceptability 
requirement for a 4-d acute test; ASTM 2009a). The ERDC recreated the two new preparations 
of the elutriate samples that were sent to the CERC on July 28, 2009 for retesting. The test 
conditions were similar to those described for Test 1, with following exceptions.  

(1) Because no young juvenile mussels were available at that time, about 5-month-old 
rainbow mussels (Villosa iris) were used in Test 2. The juveniles were obtained from the 
laboratory cultures at CERC (the batch of mussels was originally obtained from the 
laboratory cultures at Virginia Department of Game and Inland Fisheries, Marion, VA).  

(2) The mussels had a large range of size (1.9 to 5.7 mm, mean 3.7±0.9 mm, n=43). These 
older juvenile mussels were primarily filter feeders (similar to adult mussels) using their 
gills to remove suspended particles from the water column. Specifically, older mussels 
tend to exhibit less frequent food movement compared to younger mussels. In contrast, 
newly transformed juveniles are primarily foot feeding (obtaining food using cilia lining 
the surface of the foot; ASTM 2009a). Hence, the older mussels tend to move their foot 
out of shell less often than the newly transformed juveniles. Therefore, heartbeat was 
used to determine the survival if no foot movement was observed (ASTM 2009a).  

(3) Juvenile mussels were acclimated to the reference site water (the dilution water) for 48 h 
before starting tests. A subset of mussels was also acclimated in the CERC well water for 
organisms evaluated in the CERC well water control treatment. 

(4) Mussels were fed 2 ml of the non-viable algal mixture twice daily (4 ml once daily at 
weekend). 

(5) Test organisms in each test beaker were transferred to a clean beaker containing newly 
prepared control or elutriate water on Day 7.  

(6) Because of limited number of juvenile mussel available for testing, each treatment 
included four replicates in elutriate tests and 2 replicates in NaCl reference toxicant 
treatment.   
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3. RESULTS 
 
3.1. Test 1 with newly transformed juvenile mussels.  
 
The water quality characteristics were consistent during the exposures (Table 3). Concentrations 
of dissolved oxygen were higher than 5.8 mg/L and concentrations of total ammonia were low 
during the 10 day test (Table 3). The 10-d control survival was low: 0% in well water control and 
30% in site water (0% elutriate, Table 3). The 96-h survival in the NaCl reference toxicant test 
was 85% (Table 4), below the test acceptability criterion of ≥90% control survival (ASTM 
2009a). 
 
3.2. Test 2 with 5-month-old juvenile mussels.  
 
The water quality characteristics were consistent during the exposure concentrations (Table 3). 
Concentrations of dissolved oxygen were higher than 5.9 mg/L and concentrations of ammonia 
were low during the 10 day test (Table 3). The survival based on heartbeat was >95% in well 
water control, reference site waters (Table 3), and in the ASTM control water in the reference 
toxicant test (Table 4). The 96-h LC50 for NaCl was 3.5 g/L, which was slightly higher than 96-
h EC50s for NaCl obtained from the tests with newly transformed juvenile mussels or up to 2-
month-old mussels (EC50 <3.0 g/L based on foot movement, unpublished data). The 10-d 
survival based on foot movement or heartbeat was not significantly different between site water 
(0% elutriate) and any elutriate concentrations for the two elutriate samples, except for 100% 
elutriate from the sample collected in Sluice channel, where significantly lower percentage of the 
mussels were observed with foot movement compared to mussels in reference site water (Table 
3).  
 
4. Discussion      
 
Test 1 with newly transformed juvenile mussels failed due to poor survival in the control water 
or in the  reference site water at the end of the 10-d test. The 96-h reference toxicant test also 
failed due to low control survival in ASTM hard water. In addition, the same batch of juvenile 
mussels held in a mussel culture system at CERC died off at the same period of the elutriate tests. 
These results indicate that a bad batch of newly transformed fatmucket juveniles was used in 
Test 1.  These data are therefore not considered valid for assessing the toxicity for the fly ash 
material. 
 
Test 2 with 5-month-old rainbow mussels were successfully completed with acceptable control 
survival. Concentrations of up to 100% elutriate from two samples did not affect the mussel 
survival (heartbeat) in the 10-d exposure. Foot movement is not a reliable indicator for control 
survival of old mussels because older mussels less frequently move their foot out of their shell 
compared to younger mussel. However, the low percentage of surviving mussels with foot 
movement in the 100% elutriate from Sluice channel indicate that exposure to the 100% of this  
elutriate adversely affected mussel behavior. Older juvenile mussels, like adult mussels, are able 
to close their shells to avoid exposures (ASTM 2009a). Because of large size and variation in 
size of the rainbow mussels and short test period, potential effect of exposure to elutriates on the 
growth of mussels was not determined in this test.      
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The USGS CERC laboratory conducted 28-d whole-sediment toxicity tests with fly ash collected 
from Emory River with the amphipod (Hyalella azteca) and two mussel species (about 3-month-
old rainbow mussel or wavy-rayed lampmussels (Lampsilis fasciola)). Methods used to conduct 
these whole-sediment toxicity tests were in basic accordance with methods outlined in ASTM 
(2009a,c). Both species of mussels exhibited 100% survival (foot movement) after 28-d 
exposures to the fly ash sample. In contrast 28-d survival of amphipods in the fly ash sample was 
significantly lower than the amphipod exposed to a control sediment. Analyses of the physical 
and chemical characteristics of the ash sample and analyses of growth of amphipods and mussels 
at the end of the 28-d exposures are ongoing. 
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 Table 1. Summary of conditions for fly ash elutriate toxicity tests with juvenile mussels 
(Fatmucket, Lampsilis siliquoidea; rainbow mussel, Villosa iris) in basic accordance with ASTM 
(2009a) 

 
Species Fatmucket (FM) or rainbow mussel (RM)  
Test Type Static renewal 
Test Duration 10 d 
Temperature Mean: 20°C 
Light Quality Ambient laboratory 
Light Intensity 10-20 uE/m2/s 
Photoperiod 16L:8D 
Test Chamber Size 300 ml beakers 
Test Solution Volume 200 mL 

Renewal of Overlying 
water 

About 75% water renewal on Days 3 and 7 in FM test; 75% 
renewal on day 3 and 100% water renewal on Day 7 (with 
replacement of exposure beakers) in RM test 

Age of Test Organisms Newly transformed (1-week-old) juvenile FM; about 5-
month-old RM  

No. Organisms per 
Chamber 10 

No. Replicates 5 for FM, 4 for RM 

Feeding Regime FM: 2 ml of algal mixture once daily; 
RM: 2 ml of algal mixture twice daily 

Test Chamber Cleaning Transfer mussel to clean beakers containing exposure water 
on Day 7 

Test Solution Aeration None 
Dilution Water Reference site water  

Test Concentrations 100%, 50%, 10%, 0% (dilutions prepared with site water) 
and CERC well water  

Endpoint Survival  

Sampling and hold time 1 d for FM test, 3 d for RM test  

Water quality 
pH, dissolved oxygen, hardness, alkalinity, conductivity, 
ammonia were measured at the beginning and end of tests  
Dissolved oxygen was measured on Days 3 and 7 

Test Acceptability 
Criterion ≥ 80% survival in control 
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Table 2. Summary of conditions for conducting reference toxicant test with juvenile mussels 
(fatmucket, Lampsilis siliquoidea; rainbow mussel, Villosa iris) in basic accordance with ASTM 
(2009a) 
 
Test species:   Fatmucket (FM) or rainbow mussel (RM) 
Test chemical:   Sodium chloride (reagent-grade NaCl) 
Test type:   Static renewal  
Test Duration:   96 h 
Temperature:   20C 
Light quality:   Ambient laboratory light 
Light intensity:  200 lux 
Photoperiod:   16L:8D 
Test chamber size:  50 ml  
Test solution volume:  30 ml 
Renewal of solution:  After 48 h  
Age of test organism:  About 1-week-old FM, about 5-month-old RM 
Organisms/beaker:  5   
Replicate number:  4 in FM test, 2 in RM test (limited RM available) 
Feeding:   No feeding 
Chamber cleaning:  None  
Aeration:   None 
Dilution water: Reconstituted ASTM hard water (160-180 mg/L as CaCO3; ASTM 

2009b) 
Dilution factor:  0.5 
Test concentration:  0, 0.5, 1, 2, 4, and 8 g NaCl/L 
Chemical residues: Salinity and conductivity at each NaCl concentration measured at 

the beginning and the end of test  
Water quality: Dissolved orxgen, pH, hardness, and alkalinity were determined at 

the control, medium, and high concentrations of chemicals at the 
beginning and the end of test  

Endpoint: Survival (foot movement within 5 min in FM test, foot movement 
and heartbeat in RM test)   

Test acceptability criterion: ≥90% control survival 
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Test Species Site ID Concentration pH Conductivity Alkalinity Hardness Ammonia
(age) (µS/cm) (mg TN/L) (foot movement) (heartbeat)

1 Fatmucket CERC well water Control 8.0/8.6 597/664 136/256 300/292 0.08/0.11 0 (0) NDa

(1 week old)
EMR-EL-MS (2) 0% 7.7/7.7 99/123 28/38 22/36 0.06/0.32 30 (27) ND

10% 7.8/7.9 93/124 30/34 24/38 0.07/0.05 40 (27) ND
50% 7.8/7.8 101/140 36/40 34/44 0.20/0.14 28 (4.5) ND
100% 7.9/7.9 115/162 40/50 40/54 0.03/0.17 38 (8.4) ND

SLC-EL-MS (2) 0% 7.7/7.7 99/123 28/38 22/36 0.06/0.32 30 (27) ND
10% 7.7/7.9 102/150 40/38 30/50 0.06/0.05 42 (15) ND
50% 7.9/8.0 173/208 40/54 66/98 0.03/0.15 74 (15) ND
100% 8.0/8.0 243/276 70/72 102/108 0.04/0.05 86 (13) ND

2 Rainbow mussel CERC well water Control 8.6/8.6 625/637 260/260 300/280 0.11/0.18 73 (19) 95 (10)
(5 month old)

EMR-EL-MS (2) 0% 7.2/8.0 84/107 22/40 40/32 0.05/0.19 88 (15) 100 (0)
10% 7.3/7.6 120/115 36/40 40/34 0.08/0.19 78 (21) 100 (0)
50% 7.6/7.6 119/125 36/46 48/36 0.06/0.16 85 (19) 95 (10)
100% 7.5/8.0 151/178 48/54 60/66 0.04/0.22 83 (10) 90 (0)

SLC-EL-MS (2) 0% 7.2/8.0 84/107 22/40 40/32 0.05/0.19 88 (15) 100 (0)
10% 7.4/7.7 120/128 28/40 50/40 0.05/0.19 68 (10) 98 (5.0)
50% 7.4/7.9 167/177 44/40 70/60 0.06/0.15 70 (20) 90 (14)
100% 7.6/8.1 254/289 68/70 110/102 0.05/0.20 35 (17)* 98 (5.0)

* Significant reduction relative to the site water (0%).
a Not determined.

(mg/L as CaCO3)
Survival (%, SD, n=4)

Table 3. Water quality characteristics (test day 0 and 10) and survival of newly transformed fatmucket (Lampsilis siliquoidea ) and 5-month-old rainbow 
mussel (Villosa iris ) in 10-d static-renewal tests with fly ash elutriates diluted by reference site water (0%).
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Test Species Nominal Measured Dissolved oxygen pH Conductivity Alkalinity Hardness Survivala

(age) NaCL (g/L) salinity (g/L) (mg/L) (µS/cm) (%)

1 Fatmucket 0 0.1/0.1 8.4/7.3 8.6/8.5 632/704 130/148 186/194 85
(1 week old) 0.5 0.6/0.6 1493/1588 85

1 1.1/1.2 2360/2500 70
2 2.1/2.2 8.4/7.3 8.6/8.5 4060/4290 130/148 186/194 85
4 4.0/4.2 7290/7720 5
8 8.1/8.7 8.4/7.3 8.6/8.4 13970/14890 130/148 186/194 0

2 Rainbow mussel 0 0.1/0.1 8.0/7.5 8.8/8.7 618/741 140/142 180/188 100
(5 month old) 0.5 0.6/0.7 1429/1666 100

1 1.1/1.2 2222/2600 100
2 2.1/2.2 8.0/7.4 /8.6 3790/4420 140/148 /188 100
4 4.1/4.4 6840/8040 30
8 8.1/8.8 8.0/7.1 /8.5 12970/15120 140/148 /188 0

Table 4. Water quality characteristics and survival in 96-h reference toxicant (NaCl) tests with newly transformed fatmucket 
(Lampsilis siliquoidea ) and 5-month-old rainbow mussel (Villosa iris ) 

(mg/L as CaCO3)

a Survival was based on foot movement of newly transformed mussels in Test 1 and based on foot movement or heartbeat of 5-
month-old mussels in Test 2.  
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